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Chart Tutorial

LANL Occurrence Performance

LANL PI Control Chart
01/01/94 to 4/24/03

e Total 1,584 events severity
weighted 2, 3, or 4

* Pre-Baseline: 785 events

« Baseline: 731 events

* Review: 68 events

Sustained Performance
Review Period Trend
Over/Under Trend
Annualized Rate

Control Limit
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Organizational

25%

20%

Baseline: 10/01/97 through 9/30/02 (Total 731 events; Yearly avg 146)
O Review: 10/01/02 through 4/24/03 (Total 68 events; Yearly avg 121)

15%

10%

5%

Distribution of LANL Occurrences—

Occurrences by Facility

Owner
Baseline vs. Review

e Average annual number of
events has dropped from
146 in baseline to 121 in
review

« 8 Divisions account for
nearly 90% of occurrences
In review period — NMT,
FWO, ESA, C, LANSCE, NIS,
DX, MST

» Los Alamos



Distribution of LANL Occurrences—

Safety Function

O Baseline: 10/1/97 through 9/30/02 (Total 731 events; Yearly Avg 146)

OReview: 10/01/02 to 4/24/03 (Total 68 events; Yearly Avg 121)
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Occurrences by Type
Baseline vs. Review

e Radiological
Protection and
Personnel Safety
predominant types—
66% of total in
baseline and review

e 4 other types
account for 26% of
LANL events —
Authorization Basis,
Environmental, Fire
Protection, and
Property/Equipment
Problem
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LANL Scorecard of Occurrence
Performance in Review Period

LANL Occurrence PI Radiological Personnel Authorization Property or  Environmental Fire Protection LANL Scorecard
Scorecard Protection Safety Basis Equipment A )
Problem 4 Organizations and 1
- - - Safety Function show
improving performance
NMT during review period
NIA .
(TA-55) - - - - « 6 Organizations and 5
NMT ] m Safety Functions show
(CR) static or declining
FWO E ] L] [ ] performance during review
period
ESA [ ] ]
c - [E6END
LANSCE - Improving performance
Improving performance (limited data)
NIS - |:| |:| |:| Static performance
DX |:| Static performance (limited data)
Declining performance
WETT - Declining performance (limited data)
All Others I:I No occurrences in baseline or review

JA

0 Rnlams



Direct Causes of LANL Occurrences

30%

25% 1

20% 1

15% 7

10% 1

5% 1

CAUSE GROUPS
[ Personnel Error
Il Equipment

[] Radioactive Material
[ Management Problem
] |:| External

B Training

0%
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Direct Causes
Baseline vs. Review

e 46% of LANL
events identify
personnel error as
direct cause Iin
baseline and
review periods

* 19% identify
equipment
problems (none in
review period)

» 17% specify
legacy or unknown
radiological source
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Root Causes of LANL Occurrences

40%

35%

30% A

25% A

20% A

CAUSE GROUPS

[ Personnel Error

B Equipment
Il Training
|:| External

[0 Management Problem

] [J Radioactive Material
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Root Causes
Baseline vs. Review

» 53% of LANL
events identify
management
problem as root
cause in baseline
and review periods
e 20% identify
personnel error

» 15% identify
legacy
contamination or
unknown source

* 9% identify
equipment problem
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30%

20%

10%

0% -

Complex
O Institution
O Facility
Local

H—— I

Elimination Substitution

Administrative Performance Uncertain Action

Profile of LANL Corrective Actions

Corrective Actions
(10/01/97 to 4/24/03)

e About 3% of actions
target eliminating or
substituting for lesser
hazard

 Less than 5% specify
new or modified
engineering barriers

* Nearly 90% of all
actions target procedural
changes or “performance
surety” actions

» Most actions at facility
or local level—16%
institutional
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LANL Performance Surety Actions

30%

25%
B Complex
O Institution
O Facility
20% M Local
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Performance Surety

Actions
(10/01/97 to 4/24/03)

» More than 80% of
performance surety
actions involve reactive,
one-time facility or local
response—area,
document or equipment
reviews, meetings, single
training, decon, etc.

e About 16% of
performance surety
actions targeted at
institutional level
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| LANL Organizational Review

FY2003
(6 month)
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| NMT (TA-55) Division Occurrences
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(6 month)
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Chart Tutorial

TA-55 Occurrence Performance

TA-55 Pl Control Chart

1.6 S—— ‘/J MRGWGW (1/94 to 4/24/03)
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* Review: 7 events

Sustained Performance

Performance Index
umbers are Better
o H
o<}
e
—
_g

Larger N

Review Period Trend
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Control Limit
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90%

80%

70%

60%

50%

40%

30%

20%

10%

Type Distribution of TA-55 Occurrences

Baseline: 10/01/97 through 9/30/02 (Total 170 events; Yearly avg 34)
OReview: 10/01/02 through 4/24/03 (Total 7 events; Yearly avg 12.5)

Occurrences by Type
Baseline vs. Review

» Radiological
Protection accounts
for nearly 70% in
baseline—declines to
43% in review period

e Personnel Safety
increases from 12%
in baseline to 43% in
review period

» Safety SSC Problem
increases from 7% in
baseline to 14% in
review period
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Chart Tutorial

TA-55 Radiological Protection
Occurrence Performance®™

Baseline Review
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Does not include TA-55 airborne events since 4/24/03
CLICK HERE FOR UPDATED CHART

Radiological Protection

Control Chart
(1/94 to 4/24/03)

223 events severity
weighted 2 or 3

» Pre-Baseline: 106 events
» Baseline: 114 events

* Review: 3 events

Sustained Performance
Review Period Trend
Over/Under Trend
Annualized Rate

Control Limit

Bemegn

OVERALL SCORE
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70%

60%

50%

40%

30%

20%

10%

0%

Personnel
Contamination

Airborne Release

Baseline: 9/30/97 through 9/30/02 (Total events 114; Yearly avg 22.7)
O Review: 10/01/02 through 4/24/03 (Total 3 events; Yearly avg 5.3)

Positive Nasal Smears

Radiation Exposure

Area Contamination

Types of TA-55 Radiological Protection
Occurrences

TA-55 Radiological

Occurrences by Type
Baseline vs. Review

e Personnel
contamination events
account for more
than 50% in baseline
and 65% in review (2
events)

e Airborne releases
account for 21% in
baseline and 33% in
review (1 event)
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Chart Tutorial

TA-55 Personnel Contamination
Occurrence Performance

Personnel Contamination

Control Chart
(1/94 to 4/24/03)

e 131 events severity
weighted 2, 3, or 4

* Pre-Baseline: 84 events
» Baseline: 45 events

* Review: 2 events

Sustained Performance
Review Period Trend
Over/Under Trend
Annualized Rate

Control Limit
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OVERALL SCORE
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50%

40%

30%

20%

10%

Direct Causes of TA-55 Personnel

Contamination Occurrences

CAUSE GROUPS
[ Personnel Error
[J Contaminant
[ Management Problem
Il Equipment

Direct Causes
Baseline and Review

e Personnel Error
and Legacy
Contamination or
Unknown Source
predominant direct
causes—44% and
40% of total,
respectively

e Management and
equipment
problems make up
remainder of direct
causes
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50%

40%

CAUSE GROUPS
[ Radioactive Material
30% O Management Problem
Il Equipment

20%

10%

0%

Root Causes of TA-55 Personnel
Contamination Occurrences

Root Causes
Baseline and Review

e Legacy
Contamination or
Unknown Source
identified as root
cause in 40% of
contamination
events—matching
direct cause profile
e Management
problems and
personnel error
make up most of
remainder
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70%
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0%

O Institution

O Facility
Local
— — I
Elimination Substitution Engineering Administrative Performance Uncertain
Controls Controls Surety Action

Profile of TA-55 Corrective Actions
for Personnel Contamination Events

Corrective Actions
(10/01/98 to Present)

e About 1% of actions
target eliminating or
substituting for lesser
hazard

» No actions specify new
or modified engineering
barriers

* Nearly 90% of all
actions target procedural
changes or “performance
surety” actions

* 93% of actions at
facility or local level
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TA-55 Personnel Contamination
Performance Surety Actions

40%

35% A

30% A

25% 7

20% +

15%

10% +

5% A

0% -

Performance Surety

Actions
(10/01/98 to Present)

O |nstitution
B Facility e More than 80% of

~oca performance surety
actions involve reactive,
one-time actions—event
meetings, disciplinary
action, decon, radiation
surveys, etc.

e About 96% of

. . . H H performance surety

actions targeted at

& & ‘ o S s facility or local level
o&\"é\ q\ﬂg‘&\ &'&&& Q&)@ ge&\é\ & ’ q@@\ <<\*°@ @@°\§O& * Less than 5% of actions
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Chart Tutorial

TA-55 Airborne Release Occurrence

Performance®*

2.8
/\ \ Baseline Review
2.3 /
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——Performance Index (Pl) =—Trend — Upper Control Limit (UCL) = Lower Control Limit (LCL) =PI Smoothing (4 point

5 Does not include TA-55 airborne events since 4/24/03
CLICK HERE FOR UPDATED CHART

Airborne Release Control

Chart
(1/94 to 4/24/03)

43 events severity
weighted 2 or 3

» Pre-Baseline: 28 events
« Baseline: 14 events

* Review: 1 event

Sustained Performance
Review Period Trend
Over/Under Trend
Annualized Rate

Control Limit

JeoEegan

OVERALL SCORE

» Los Alamos
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TA-55 Personnel Safety
Occurrence Performance

Baseline

Review

_/

L

Chart Tutorial

Personnel Safety Control

Chart
(1/94 to 4/24/03)

41 events severity weighted
2or3

* Pre-Baseline: 19 events
» Baseline: 19 events

* Review: 3 events

3

Sustained Performance
Review Period Trend
Over/Under Trend
Annualized Rate

Control Limit
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OVERALL SCORE
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TA-55 Authorization Basis

Occurrence Performance

2.3

Baseline Review

1.8

=
w

arger Numbers are Better

Performance Index

S
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——Performance Index

Pl) =—— Mean

Upper Control Limit (UCL) = Lower Control Limit (LCL) = Smoothed PI (4 point

Chart Tutorial

Authorization Basis Control

Chart
(1/94 to 4/24/03)

« 30 events severity
weighted 3

» Pre-Baseline: 21 events
* Baseline: 9 events

* Review: 0 events

Sustained Performance
Review Period Trend
Over/Under Trend
Annualized Rate

Control Limit
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OVERALL SCORE
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| NMT (CMR) Division Occurrences
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Chart Tutorial

CMR Occurrence Performance

CMR PI Control Chart
2.1 (1/94 to 4/24/03)

Baseline Review

e 274 events severity
weighted 2, 3, or 4

* Pre-Baseline: 106 events

» Baseline: 155 events

* Review: 13 events

Sustained Performance

Performance Index
arger Numbers are Better

Review Period Trend
Over/Under Trend
Annualized Rate

Control Limit

[ D ENEE

OVERALL SCORE

— Performance Index (P! Trend — Upper Control Limit (UCL) = Lower Control Limit (LCL) = Smoothed PI (12 point
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Type Distribution of CMR Occurrences

100%
Occurrences by Type

90% Baseline vs. Review

80% ) )
e Radiological

Protection accounts
for 62% in baseline

70%

60%

) . .
50% Baseline: 10/01/97 through 9/30/02 (Total 155 events; Yearly avg 31) and 92 A) In reVIeW
DOReview: 10/01/02 through 4/24/03 (Total 13 events; Yearly avg 23.2) pe r|0d

40%
e Property/Equipment
Problem shows
increase in review

period (1 event)

30%
20%
10%

e Absence of other
types of occurrences
for review period

0%

A
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Chart Tutorial

CMR Radiological Protection
Occurrence Performance

Radiological Protection

24 Control Chart
(1/94 to 4/24/03)

Baseline Review

| |
A M’!l

—Performance Index (PlI) = Trend = Upper Control Limit (UCL) =—Lower Control Limit (LCL) = Smoothed PI (6 point

1.9 e 189 events severity

weighted 2, 3, or 4

* Pre-Baseline: 139 events
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are Better

» Baseline: 38 events

AH y

* Review: 12 events

Sustained Performance

Performance Index

Larger Numbers

=
©

Review Period Trend
Over/Under Trend
Annualized Rate

Control Limit

BonnncC

OVERALL SCORE
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90%

80%

70%

60%

50%

40%

30%

20%

10%

0%

Personnel
Contamination

Area Contamination

Baseline: 10/19/00 through 9/30/02 (Total 38 events; Yearly avg 19.5)
O Review: 10/01/02 through 4/24/03 (Total 12 events; Yearly avg 21.42)

Airborne Release

Radiation Exposure

Positive Nasal
Smears

Types of CMR Radiological Protection
Occurrences

CMR Radiological

Occurrences by Type
Baseline vs. Review

e Personnel
contamination events
decrease from 82%
of baseline to 58% of
review

* Area contamination
events increase from
8% to 17%

e Airborne release
and radiation
exposure events
increase during
review period

A
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Chart Tutorial

CMR Personnel Contamination
Occurrence Performance

Personnel Contamination

Control Chart
(1/94 to 4/24/03)

e 120 events severity
weighted 2 or 3

* Pre-Baseline: 81 events
« Baseline: 32 events

* Review: 7 events

Sustained Performance
Review Period Trend
Over/Under Trend
Annualized Rate

Control Limit

e m NE D

OVERALL SCORE

» Los Alamos



Direct Causes of CMR Personnel
Contamination Occurrences

60%

Direct Causes

50% 1

40% 1—

30% 1|

20% 1

Baseline vs. Review

e Nearly 60% of

CAUSE GROUPS events in baseline
Eiiiﬁiﬁiﬁfff”a' and 50% in review
[ wanagement Problem identify legacy
M Eaupmen contamination or

unknown source as
direct cause
e Slight increase of

Personnel error and
10% management
. . related direct
0% - ; - — — - causes
N > N PN e Absence of
N © © X S .
o @4\‘@ o\oo@‘ & .@Q& & Q\o@ equipment _
& & & & & <& ° problems for review
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Root Causes of CMR Personnel
Contamination Occurrences

Root Causes
Baseline vs. Review

70%

60%
e Decrease of legacy

S0 contamination or

0 CAUSE GROUPS

[ Radioactive Material unknown source as
40% D hanegemen o root cause—from

M Eapment 69% in baseline to
50% in review

e Increase of
management-related
causes from 18% in
baseline to 50% in

review

30%

20%

» Los Alamos



70%

60%
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40%

30%

20%

10%

0%

O Institution
O Facility
Local
| . I
Elimination Substitution Engineering Administrative Performance Uncertain
Controls Controls Surety Action

Profile of CMR Corrective Actions for
Personnel Contamination Events

Corrective Actions
(10/01/00 to Present)

e About 1% of actions
target eliminating or
substituting for lesser
hazard

» About 1% specify new
or modified engineering
barriers

* Nearly 90% of all
actions target procedural
changes or “performance
surety” actions

* 96% of actions at
facility or local level
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CMR Personnel Contamination

Performance Surety Actions

25%

20% 1

15% A

10% 1

5% 7

0% -

O Institution
O Facility
Local
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Performance Surety

Actions
(10/01/00 to Present)

e About 65% of
performance surety
actions involve reactive,
one-time actions—event
meetings, decon,
radiation surveys, etc.
» Nearly 96% of
performance surety
actions targeted at
facility or local level

e About 10% of actions
involve active worker
monitoring
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Chart Tutorial

CMR Area Contamination
Occurrence Performance

3.8 Area Contamination Control
Chart
33 Baseline ~_—Review (1/ 94 to 4/24/ 03)

>

2.8

/ e 44 events severity
/ ﬁ _ weighted 2 or 3

* Pre-Baseline: 30 events

N
w

are Better

» Baseline: 12 events

Performance Index

Larger Numbers

* Review: 2 events
Sustained Performance
Review Period Trend
Over/Under Trend
Annualized Rate

Control Limit

—— Performance Index (PI) =—Trend — Upper Control Limit (UCL) = Lower Control Limit (LCL) = Smoothed PI (6 point

BEEEa

OVERALL SCORE
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Direct Causes of CMR Area
Contamination Occurrences

0% Direct Causes

Baseline and Review
60%

* More than 60% of

50% et o area contamination
=EquipmenltE events identify
40% O External legacy

contamination or
unknown source as
direct cause

e About 16%
identify personnel
error

e 15% identify
equipment/material
problems

30%

20%

10%

0%

A
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Root Causes of CMR Area
Contamination Occurrences

70%

60%

50% CAUSE GROUPS
[ Radioactive Material
. Management Problem
40% & Personnel Error
[l Equipment

30%

20%

10%

0%

Root Causes
Baseline and Review

e More than 60% of
area contamination
events identify
legacy
contamination or
unknown source as
root cause

e Legacy profile
matches direct
causes

» 16% identify
personnel error,
15% inadequate
procedures, and 8%
equipment problems

A

» Los Alamos



60%

50%

40%

30%

20%

10%

0%

O Institution
O Facility
Local

Elimination Substitution Engineering Administrative Performance Uncertain
Controls Controls Surety Action

Profile of CMR Corrective Actions for
Area Contamination Events

Corrective Actions
(10/01/98 to Present)

« No actions target
eliminating or
substituting for lesser
hazard

e About 8% specify new
or modified engineering
barriers

e Nearly 90% of all
actions target procedural
changes or “performance
surety” actions

* 97% of actions at
facility or local level
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CMR Area Contamination
Performance Surety Actions

20%

18% Performance Surety
16% 1 Actions
O Institution (10/01/98 to Present)
14% A O Facility
Local
- - » About 80% of

performance surety
actions involve reactive,
8% - one-time actions—event
meetings, decon,
radiation surveys, etc.
4% « About 4% of actions
2% - involve institutional
lessons learned notices
e About 4% of actions

10% +

6% -

0% - T T T T T T T T
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Chart Tutorial

CMR Personnel Safety Occurrence
Performance

33 Personnel Safety
Control Chart
Baseline Review (1/94 to 4/24/03)
2.8

e 18 events severity
weighted 2, 3, or 4

» Baseline: 18 events

b
w

* Review: 0 events

Sustained Performance

Performance Index
Larger Numheis are Better
©

Review Period Trend

=

=

Over/Under Trend
Annualized Rate

Control Limit

=

Nemegem

—— Performance Index (PI Trend Upper Control Limit (UCL) = Lower Control Limit (LCL) = —Smoothed PI (4 point

OVERALL SCORE
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Performance

2.8

Baseline Review

2.3

Bett

= =
w ©
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Performance Index
b

Larger Numbers are Bettel

— Performance Index (Pl) = Trend — Upper Control Limit (UCL) = Lower Control Limit (LCL) = Smoothed PI (4 point

Chart Tutorial

CMR Authorization Basis Occurrence

Authorization Basis

Control Chart
(1/94 to 4/24/03)

e 44 events severity
weighted 2, 3, or 4

* Pre-Baseline: 30 events
* Baseline: 14 events

* Review: 0 events

Sustained Performance
Review Period Trend
Over/Under Trend
Annualized Rate

Control Limit

DEmBEgm

OVERALL SCORE

» Los Alamos



| FWO Division Occurrences

FY2003
(6 month)
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2.3

1.8

arger Numbers are Better
=
w

o
©

Performance Index

— Performance Index (Pl) = Mean

Chart Tutorial

FWO Occurrence Performance

/\ Baseline

Review

| 4 A.n, A.[

min

[l

I

Upper Control Limit (UCL) = Lower Control Limit (LCL) = —Smoothed PI (6 point

FWO

Pl Control Chart

(1/94 to 4/24/03)

e 161 total events severity
weighted 2, 3, or 4

* Pre-Baseline: 101 events
e Baseline: 51 events

* Review: 9 events

Sustained Performance
Review Period Trend
Over/Under Trend
Annualized Rate

Control Limit

[leEm 000

OVERALL SCORE

> Los Alamos



40%

35%

30%

25%

20%

15%

10%

5%

0%

Type Distribution of FWO Occurrences

Baseline: 10/01/98 through 9/30/02 (Total 51 events; Yearly avg 12.75)
O Review: 10/01/02 through 4/24/03 (Total 9 events; Yearly avg 16)

Occurrences by Type
Baseline vs. Review

e Personnel Safety
decreases from 37%
in baseline to 11% in
review period

e Environmental,
Property/Equipment,
and Authorization
Basis show increases
from baseline to
review period

A
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Chart Tutorial

FWO Personnel Safety Occurrence
Performance

Personnel Safety Control

Chart
2.8 (1/94 to 4/24/03)

Baseline Review

%—"
2.3

: » 53 total events severity
//TT / \ weighted 2, 3, or 4
18 - : -

* Pre-Baseline: 5 events

« Baseline: 47 events

e Review: 1 event

Sustained Performance

Performance Index
Larger Numbers are Better

Review Period Trend
Over/Under Trend
Annualized Rate

Control Limit

——Performance Index (Pl) =™—Trend = Upper Control Limit (UCL) = Lower Control Limit (LCL) =—™—Smoothed PI (6 point

2 2 2
> > >

OVERALL SCORE
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40%

30%

20%

10%

0%

Types of FWO Personnel Safety

Occurrences

Baseline: 10/1/94 through 9/30/02 (Total 47 events; Yearly Avg 5.9)
O Review: 10/01/02 through 4/24/03 (Total 1 event; Yearly Avg 1.78)

FWO Personnel Safety

Occurrences by Type
Baseline vs. Review

® |Increase in
Hazardous Substance
Exposure from 13% to
100% (1 event)

= Absence of other
personnel safety types
for review period

» Los Alamos



3.8

3.3

2.8

e
w

Performance Index
Larger Numbers are Better
g
(o]

=
w

Chart Tutorial

FWO Environmental Occurrence

Performance

Baseline

Review

Environmental

Control Chart
(1/94 to 4/24/03)

e 57 events severity
weighted 2, 3, or 4

e Pre-Baseline: 41 events
» Baseline: 13 events

* Review: 3 events

Sustained Performance
Review Period Trend
Over/Under Trend
Annualized Rate

Control Limit

lemeoan

OVERALL SCORE

» Los Alamos



Types of FWO Environmental
Occurrences

70%

FWO Environmental

Occurrences by Type
Baseline vs. Review

60%

50%
Baseline: 10/01/98 to 9/30/02 (Total 13 events; Yearly avg 3.25) ® Noncompl Ian CeS
O Review: 10/01/02 to 4/24/03 (Total 3 events; Yearly avg 5.35) d e Cr e aS e fr Om 3 8% Of
baseline to 33% of
review period (1 event)

40%

30%
e Sewage releases
increase from 15% of
baseline to 67% of
review period (2

20%

10%

events)
0%
Noncompliance  Potable Water Sewage Release Hazardous Enforcement Petroleum
Release Substance Action Release
Release

A

» Los Alamos



Occurrences

30%

25%
CAUSE GROUPS

O Personnel Error
B Equipment
20% [ Management Problem

15%

10%

5%

0%

Direct Causes of FWO Environmental

Direct Causes
Baseline and Review

e Personnel Error
identified as direct
cause in 43% of
environmental
events

e Equipment
Problems identified
in 36% of events
* Management
Problem identified
in 21% of events

A

» Los Alamos



60%

50%

40%

30%

20%

10%

0%

CAUSE GROUPS
[ management Problem

Root Causes of FWO Environmental
Occurrences

Root Causes
Baseline and Review

* Management
problems identified
as root cause in
about 70% of
environmental
events for baseline
and review

e Equipment
problems identified
in about 30% of
events

A

» Los Alamos



Profile of FWO Corrective Actions for
Environmental

50%

45%

40%

Corrective Actions
(10/01/98 to 4/24/03)

e About 11% of actions

35%

target eliminating or
substituting for lesser

30%

O Institution hazard

O Facility

e About 6% specify new

25%

Local

or modified engineering

20%

15%

barriers
e 31% of all actions

10%

targeted at institutional
level

e 78% of all actions target
procedural changes or

5%

0% -

“performance surety”

Elimination Substitution Engineering Administrative Performance Uncertain
Controls Controls Surety Action

A
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FWO Performance Surety Actions for
Environmental

Performance Surety

40%

Actions

35%

30% A

25% +

20% T

15% -

10% A

5% A

(10/01/98 to Present)

» Nearly 35% of
performance surety

EIFnSti-f-mon actions involve fixing or
aclll . .
v replacing defective

B | ocal
equipment or parts
e About 17% involve

|

enhancements to

existing administrative
controls (i.e., increasing

frequency of monitoring)
« No actions involve

0% -

active monitoring of
worker performance/

procedural compliance

A
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Chart Tutorial

FWO Radiological Protection
Occurrence Performance

Radiological Protection
3.8 Control Chart

Baseline / oo (1/94 to 4/24/03)

3.3
/ e 21 events Severity
2.8 /

A///\ /‘ weighted 2 or 3

2.3 * Pre-Baseline: 9 events
4 \ / %\X * Baseline: 12 events
A\

* Review: 0 events

Sustained Performance

Bette

=
©

Performance Index
arger Numb

L
=
w

Review Period Trend
Over/Under Trend
Annualized Rate

Control Limit

DEmBEgm

OVERALL SCORE

—— Performance Index (Pl) =—Trend —— Upper Control Limit (UCL) =——Lower Control Limit (LCL) =—— Smoothed PI (4 point)

» Los Alamos



| ESA Division Occurrences

FY2003
(6 month)

Alamos



Chart Tutorial

ESA Occurrence Performance

ESA Pl Control Chart
Baseline Review (1/ 94 to 4/24/ 03)

1.8

e 149 total events severity
weighted 2, 3, or 4

* Pre-Baseline: 16 events

w

I

e
—
| “rmml
—
>

—

N~

=

» Baseline: 126 events

* Review: 7 events

Performance Index
arger Numbers are Better

.8
_ Review Period Score |

(| Sustained Performance
A Review Period Trend
Over/Under Trend
Annualized Rate
Control Limit

—— Performance Index (PI) = Trend — Upper Control Limit (UCL) = Lower Control Limit (LCL) = Smoothed PI (6 point) I:l OVERALL SCORE

s Los Alamos



Type Distribution of ESA Occurrences

45% Occurrences by Type

. Baseline vs. Review
40%
- e Personnel Safety
.
decreases from 43%
i Baseline: 10/01/94 through 9/30/02 (Total 126 events; Yearly avg 15.75) H H 0 H
30% O Review: 10/01/02 through 4/24/03 (Total 7 events; Yearly avg 12.5) In basellneto 28 /O In
— review period
20% - » Radiological
Protection decreases
15%1 T from 22% to 14%
10% 4 . . .

’ e Authorization Basis
5% I I I increases from 8% to
0o | | | | | | | ] W - 43% (3 events)

& o @ i o s o = Fire Protection
g & & & P S increases from 5% to
AN K\ N QO O
X & & @ & & & & 15% (1 event)
) N %) A & N

& ® F S ® &
< & & >

& @Qq Qég\ d:\\\(’

& €

A
EsAIanms
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Chart Tutorial

ESA Personnel Safety Occurrence
Performance

Personnel Safety Control
Baseline Review Chal’t
—

/ (1/94 to 4/24/03)
2.2
A / - 57 total events severity
]

o /\ . weighted 2, 3, or 4
» Pre-Baseline: 27 events

/
TR0 72N i

N1 « Review: 2 events

Sustained Performance

2.7

are Better

2
[N

Performance Index

Larger Numbers

Review Period Trend
Over/Under Trend
Annualized Rate

Control Limit

— Performance Index (Pl) =Trend — Upper Control Limit (UCL) = Lower Control Limit (LCL) =PI Smoothing (6 point

2 2 2
> > >

OVERALL SCORE

» Los Alamos



100%

90%

80%

70%

60%

50%

40%

30%

20%

10%

0%

Types of ESA Personnel Safety

Occurrences

Baseline: 06/5/98 through 9/30/02 (Total 28 events; Yearly avg 6.48)
O Review: 10/1/02 through 9/30/02 (Total 2 events; Yearly avg 3.5)

ESA Personnel Safety

Occurrences by Type
Baseline vs. Review

e Fall Protection
increases from about
20% in baseline to
100% of review period
(2 events)

e Drop-off in all other
types of personnel
safety events for
review period

A

» Los Alamos



Chart Tutorial

ESA Radiological Protection
Occurrence Performance

Radiological Protection

=
o

> e . Control Chart
N - — (1/94 to 4/24/03)
/ « 35 total events severity
25 — weighted 2, 3, or 4
F A e Pre-Baseline: 13 events
égm e Baseline: 21 events
,?5; e Review: 1 event
g

Sustained Performance
Review Period Trend
Over/Under Trend
Annualized Rate

Control Limit

HNepeegm

—Performance Index (PI) =—Trend — Upper Control Limit (UCL) =——Lower Control Limit (LCL) = Smoothed PI (4 point

OVERALL SCORE

» Los Alamos



100%

90%

80%

70%

60%

50%

40%

30%

20%

10%

0%

Airborne Release

Baseline: 10/01/95 through 9/30/02 (Total 21 events; Yearly avg 3)

O Review: 10/01/02 through 4/24/03 (Total 1 event; Yearly avg 1.7)

Area Contamination

Radiation Exposure

Positive Nasal Smears

Types of ESA Radiological Protection
Occurrences

ESA Radiological
Protection Occurrences

by Type

Baseline vs. Review

e Airborne Release
increases from 43% of
baseline to 100% of
review period (1 event)

e Drop-off in other
types of radiological
protection incidents

A

» Los Alamos



Chart Tutorial

ESA Authorization Basis Occurrence
Performance

Authorization Basis

33 Control Chart
(1/94 to 4/24/03)

Baseline Review

2.8
/ \ » 16 total events severity

2.3 weighted 2 or 3
/ / \ * Baseline: 13 events

K\ / / \ » Review: 3 events

~ Review Period Score

Sustained Performance

=
©

Performance Index
Larger Numbers are Better

=
w

Review Period Trend
Over/Under Trend
Annualized Rate

Control Limit

Bamegagmo

OVERALL SCORE

——Performance Index (Pl) =—Mean — Upper Control Limit (UCL) =——Lower Control Limit (LCL

» Los Alamos



Types of ESA Authorization Basis
Occurrences

70%

ESA Authorization
Basis Occurrences by

Type

Baseline vs. Review

60%

50%
e Decrease of

Baseline: 01/01/94 to 9/30/02 (Total 13 events; Yearly avg 1.48) TS R/OSR V|O|at|0ns
40% O Review: 10/01/02 to 4/24/03 (Total 3 events; Yearly avg 5.3 from 62% |n basellne
to 33% in review

30% period (1 event)

* Increase of AB
Compliance issues
from 8% to 67% in
review period (2
events)

20%

10%

0%

TSR/OSR Violation Positive USQ AB Compliance Unauthorized Work

A

» Los Alamos



Basis Occurrences

30%

25%

CAUSE GROUPS
O Personnel Error
20% [l Equipment
[CJManagement Problem
[ External

15%

10%

5%

0%

Direct Causes of ESA Authorization

Direct Causes
Baseline and Review

e Personnel Error
predominant direct
cause for both
baseline and review
periods—nearly
70% of total

e Equipment
Material Problem
and Management
Problem each
identified as direct
cause in 12% of
events

A

» Los Alamos



Root Causes of ESA Authorization
Basis Occurrences

25%

Root Causes
Baseline and Review
20%

* Management
Bl Vanagement roblem Problem predominant

1o R personel e root cause for

baseline and review
periods—53% of total
e Personnel Error
identified as root
cause in 33% of
authorization basis
events

10%

5%

e e Equipment Problem
. o 0
© s & R e Q\@& identified in 14% of
o \<§ N \og & S N K $ events
oc,éb Q\'é\o & & @\\,o\ 690* S & &
< Y & &S &S \Q& &&5
& & S &
& N o«
& &

A

» Los Alamos



60%

50%

40%

30%

20%

10%

0%

Local

O Institution
O Facility

Elimination Substitution

Engineering  Administrative

Controls

Controls

Performance
Surety

Uncertain
Action

Profile of ESA Corrective Actions for
Authorization Basis

Corrective Actions
(10/01/99 to 4/24/03)

« No actions target
eliminating or substituting
for lesser hazard or
modifying engineered
barriers

» 44% of all actions
involve developing new
procedures or modifying
existing procedures

* 56% of all actions target
“performance surety”—
driven by direct and root
causal patterns of
personnel errors and
inadequate procedures or
policies

A
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ESA Performance Surety Actions for
Authorization Basis Events

45% Performance Surety

Actions
(10/01/99 to 4/24/03)

40%

35% +—
* 40% of actions involve
area, document, or

30% 1

O Institution . .
25% +— O Facility equipment reviews

® Local * 40% of actions involve
20% 1| repair or replacement of

equipment or material

e 20% involve

10% 1—| enhancements to
existing administrative
controls (i.e., increasing

15% 17—

5% 1T |

0% . . . : : : : : : frequency of monitoring)
* No actions involve
& N & & © o & & oe&@ active monitoring of
¢,~\\®$ , .\XQ"& é@\\ éézb @Q\ é}"z}(\ '@0{\0 q,‘)o\) é*?g g
& < & 5 069‘\ & é@ 5 S worker performance/
QO A\ .
) & & & & & procedural compliance
& <& 5’,@@ v
@QCP v

A
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Chart Tutorial

ESA Environmental Occurrence
Performance

3.3 Environmental Control
_ _ Chart
ve Baseline Review (1/94 to 4/24/03)
) ) T » 12 total events severity
/\ / weighted 2 or 3

$hs / ~ 7 e Baseline: 12 events
g2 » Review: 0 events
E:3

=
w

Sustained Performance

Review Period Trend

2

2

Over/Under Trend
Annualized Rate

Control Limit

2

Demee0

OVERALL SCORE

— Performance Index (Pl) =™ Mean — Upper Control Limit (UCL) = Lower Control Limit (LCL

> Los Alamos



| C Division Occurrences

FY2003
(6 month)

Alamos



Chart Tutorial

C Occurrence Performance

2.3 C PI Control Chart
Baseline Review (1/94 to 4/24/03)
/j’
18 — A = 134 total events severity

weighted 2, 3, or 4

* Pre-Baseline: 16 events

=
w
|

« Baseline: 108 events

* Review: 10 events

Sustained Performance

Performance Index
arger Numbers are Better

o
o]

Review Period Trend
Over/Under Trend
Annualized Rate

Control Limit

BuenooO

OVERALL SCORE

——Performance Index (Pl) =——Trend — Upper Control Limit (UCL) = Lower Control Limit (LCL) = Smoothed PI (6 point

s Los Alamos



60%

50%

Baseline: 10/01/94 through 9/30/02 (Total 108 events; Yearly avg 13.5)
OReview: 10/01/02 through 4/24/03 (Total 10 events; Yearly avg 17.8)

40%

30%

20%

10%

0%

Type Distribution of C Occurrences

Occurrences by Type
Baseline vs. Review

» Radiological
Protection
predominant type in
both baseline and
review periods—52%
and 40% respectively

e Increase of
Personnel Safety
from 16% of baseline
to 30% of review
period

e Increase of
Authorization Basis
from 5% of baseline
to 30% of review
period

A

» Los Alamos



C Radiological Protection
Occurrence Performance

3.3

Baseline

Review

2.8

Bett

=

©
L

2.3 —— //
4

[

M

fI( Y

T

AN

Performance Index

Larger Numbers are

=
w
|

— Performance Index (Pl) =—Trend — Upper Control Limit (UCL) = Lower Control Limit (LCL) = Smoothed PI (6 point

Chart Tutorial

Radiological Protection

Control Chart
(1/94 to 4/24/03)

e 67 total events severity
weighted 2, 3, or 4

» Pre-Baseline: 26 events
» Baseline: 37 events

e Review: 4 events

Sustained Performance
Review Period Trend
Over/Under Trend
Annualized Rate

Control Limit

Bunmgggmn

OVERALL SCORE

» Los Alamos



80%

70%

60%

50%

40%

30%

20%

10%

0%

Personnel
Contamination

Baseline: 10/1/96 through 9/30/02 (Total 37 events; Yearly avg 6.1)
O Review: 10/01/02 through 4/24/03 (Total 4 events; Yearly avg 7.15)

Area Contamination

Airborne Release

Radiation Exposure

Positive Nasal
Smears

Types of C Radiological Protection
Occurrences

C Radiological
Protection Occurrences

by Type

Baseline vs. Review

e Personnel
contamination
predominant type for
baseline and review—
62% and 75%
respectively

e Area contamination
decreases from 35% of
baseline to 25% of
review

e Drop-off in Airborne
Release occurrences

A

» Los Alamos



Direct Causes of C Radiological
Protection Occurrences

50%

Direct Causes

Baseline and Review
40%

CAUSE GROUPS

[] Radioactive Material b4 Legacy
30% e Contamination or

[ Management Problem Unknown Source
predominant direct
cause for baseline
and review
periods—44% of
total

e Personnel Error
identified as direct
cause in 33% of
radiological events

20%

10%

0%

A

» Los Alamos



Root Causes of C Radiological
Protection Occurrences

40%

30%

20%

10%

Root Causes

Baseline and Review

e Management

CAUSE GROUPS Problem predominant
DManégement Prob.lem root cause for
[J Radioactive Material . .
I Equipment baseline and review
[ Personnel Error perlods_about 40%
of total
- Legacy

Contamination or

Unknown Source
identified as root

o l | | cause in 33% of
events
& o Q\@@@ o @& & ooe@ @Q@"‘ e Equipment Problem
& &
& é&@?‘ & & & 5 & é\o\»@ and Personnel Error
¢ & &&ﬁ @ﬁ} & & & each identified in
e v ~ about 14% of events
A

0 L?s Alamos



Profile of C Corrective Actions for
Radiological Protection

50%

45%

40%

35%

30%

25%

20%

15%

10%

5%

0%

Corrective Actions
(10/01/97 to 4/24/03)

» 4% of all actions target

Oinstitution eliminating or substituting
B Facility for lesser hazard

™ | ocal ) .
* 9% of all actions involve
modifying engineered

barriers
e 449% of all actions

involve developing new
procedures or modifying

existing procedures

» 43% of all actions target
“performance surety”

actions

Elimination Substitution Engineering Administrative Performance Uncertain
Controls Controls Surety Action

A
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30%

25% 1

20% A O Institution
O Facility
Local
15% A
10% -
5% A
OOAJ = T T T T T T T T T T
2 o N S
LA AV T A A A
& o N & & ¢ & & & & &
& S A A A A
o & N S A
< & & 2 “&\
& & &
N v N
© >
& v
VS

C Performance Surety Actions for
Radiological Protection

Performance Surety

Actions
(10/01/00 to 4/24/03)

* 45% of all actions
involve decontamination
or radiation survey
activities

e 25% of actions involve
event review meetings or
area, document, or
equipment reviews

* No actions involve
active monitoring of
worker performance/
procedural compliance

A
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o



Chart Tutorial

C Personnel Safety Occurrence
Performance

Personnel Safety Control

Chart
(1/94 to 4/24/03)

3.8

Baseline Review

/ » 23 total events severity

weighted 2, 3, or 4

e Baseline: 20 events

3.3

|

* Review: 3 events

=
®

Performance Index
arger Numbers are Bette

[0  Sustained Performance
NiA Review Period Trend
[l  Over/Under Trend
Annualized Rate
Control Limit
OVERALL SCORE

—— Performance Index (Pl) =™ Trend —— Upper Control Limit (UCL) —™—Lower Control Limit (LCL) —™—Smoothed PI (4 point)

» Los Alamos



70%

60%

50%

40%

30%

20%

10%

0%

Types of C Personnel Safety
Occurrences

Baseline: 01/01/94 through 9/30/02 (Total 20 events; Yearly avg 2.28)
O Review: 10/01/02 through 4/24/03 (Total 3 events; Yearly avg 5.35

&
<<°$ %\»@
c?‘(dé)
6@’5‘
éo&

C Personnel Safety

Occurrences by Type
Baseline vs. Review

* Fire/Explosion
predominant type for
both baseline and
review—40% and 67%
respectively

e Increase in
percentage of
Hazardous Substance
Exposure in review
period (1 event)

e Absence of other
types of personnel
safety events for
review period

A

» Los Alamos



Direct Causes of C Selected
Personnel Safety Occurrences

40%

Direct Causes of

CAUSE GROUPS Fire/Explosion
30% 1 I Equipment Occurrences
B personnel Error Baseline and Review

e Principal direct
cause is Equipment
Problem—63% of
total fire/explosion
events

e Personnel Error
identified as direct
cause in 37% of
events

20% A

10% -

0% -

i
Rnlams

L]



Root Causes of C Selected Personnel
Safety Occurrences

50%
Root Causes of
Fire/Explosion

CAUSE GROUPS Occurrences

[0 Management Problem . .
@ Equipment Baseline and Review

O Personnel Error

40%

30% e Management

Problem is principal
root cause in
baseline and review
period—63% of
total fire/explosion
events

e Equipment
Problem accounts
for 25% of total

<8 © events

20%

10%

0%

A

» Los Alamos



Profile of C Corrective Actions for
Personnel Safety Events

50%

45%

40%

Corrective Actions for
Personnel Safety

35%

Occurrences

30%

(10/01/97 to 4/24/03)

e About 16% of actions

25%

20%

E'F”:::l‘:;"’” target eliminating or
B ocal substituting for lesser

hazard

15%

e About 8% specify new
or modified engineering

10%

barriers
e About 76% of all actions

5%

0%

target procedural changes
or “performance surety”

Elimination Substitution Engineering  Administrative Performance Uncertain
Controls Controls Surety Action

A
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C Performance Surety Actions for
Personnel Safety Events

35%

30% 1—
25% T—
O |nstitution
2006 1 O Facility
’ Local

15% +—

10% 1+—

5% 1T—

0% T T T T T

>
O & N &
) & 3 O & O & O S

R A R A
& & < 3 & 3 & ¢
3 & S § Nt & &
&N Q—‘Z'& & Qé?) & N & é\Q" ¢

&S <& Q\d‘ ?\\0 Q‘é\o ¥
<& 0 N
& &
e &\\(\
?§>

Performance Surety
Actions for Personnel

Safety Occurrences
(10/01/97 to 4/24/03)

e About 33% of
performance surety
actions involve Document
or Equipment reviews,
and 17% involve local
repairs of equipment—
matching share of
Equipment Problems in
direct and root causes
e About 33% of actions
involve meetings or
training at institutional
level

A
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| LANSCE Division Occurrences

FY2003
(6 month)

Alamos



2.3

1.8

I
w

arger Numbers are Better

Performance Index

Chart Tutorial

LANSCE Occurrence Performance

Baseline

-

Review

—— Performance Index (Pl) = Trend ——Upper Control Limit (UCL) = Lower Control Limit (LCL) = Smoothed PI (6 point

LANSCE PI Control Chart
(1/94 to 4/24/03)

e 112 events severity
weighted 2, 3, or 4

» Pre-Baseline: 60 events
» Baseline: 50 events

* Review: 2 events

Sustained Performance
Review Period Trend
Over/Under Trend
Annualized Rate

Control Limit

2 2 2
> > >

OVERALL SCORE

> Los Alamos



Type Distribution of LANSCE
Occurrences

Occurrences by Type

60% ) .
Baseline vs. Review

50% e Radiological
Baseline: 10/01/98 through 9/30/02 (Total 50 events; Yearly Avg 12.5)

O Review: 10/01/02 through 4/24/03 (Total 2 events; Yearly Avg 3.6) PrOteCtlon Increases
from 36% of baseline
to 50% of review
period (1 event)

40%

30%

e Personnel Safety
increases from 32%
to 50% of review
period (1 event)

20%

10%

e Absence of other
types of occurrences
during review period

0%

A

» Los Alamos



Chart Tutorial

LANSCE Radiological Protection
Occurrence Performance

Radiological Protection

33 Control Chart
Baseline Review (1/94 to 4/ 24/03)

-~

2.8

e 51 events severity
weighted 2, 3, or 4

» Pre-Baseline: 32 events

23

E—

e Baseline: 18 events

Performance Index
Larger Numbers are Better

e Review: 1 event

Sustained Performance

=
w

Review Period Trend
Over/Under Trend
Annualized Rate

Control Limit

— Performance Index (PI) = Trend ——Upper Control Limit (UCL) = Lower Control Limit (LCL) = Smoothed PI (6 point

Demeoan

OVERALL SCORE

» Los Alamos



100%

90%

80%

70%

60%

50%

40%

30%

20%

10%

0%

Personnel Contamination

Area Contamination

Baseline: 10/1/98 to 9/30/02 (Total 18 events; Yearly Avg 4.5)
O Review: 10/01/02 to 4/24/03 (Total 1 event; Yearly Avg 1.78)

Radiation Exposure

Positive Nasal Smears

Types of LANSCE Radiological Protection
Occurrences

LANSCE Radiological

Occurrences by Type
Baseline vs. Review

e Area Contamination
accounts for 100% of
radiological
occurrences in review
period (1 event)

e Absence of other
types of radiological
occurrences

A

» Los Alamos



Baseline Review

2.8

2.3

=
©

=
w

Performance Index
arger Numbers are Better

— Performance Index (PI) =—Mean ——Upper Control Limit (UCL) = Lower Control Limit (LCL) ——Smoothed PI (4 point

Chart Tutorial

LANSCE Personnel Safety
Occurrence Performance

Personnel Safety Control

Chart
(10/95 to 4/24/03)

e 32 events severity
weighted 2, 3, or 4

« Baseline: 31 events

* Review: 1 event

Sustained Performance
Review Period Trend
Over/Under Trend
Annualized Rate

Control Limit

Heeeen

OVERALL SCORE

> Los Alamos



Types of LANSCE Personnel Safety
Occurrences

100%

90%

LANSCE Personnel
Safety Occurrences

by Type

Baseline vs. Review

80%
70%

60% Baseline: 10/1/98 through 9/30/02 (Total 15 events; Yearly avg 3.75)

O Review: 10/01/02 through 4/24/03 (Total 1 event; Yearly Avg 1.78 e Electrical Safety
accounts for 53% of
baseline and 100%
of review period (1
event)

50%
40%

30%
e Disappearance of
other personnel
safety types

20%

10%

0%

Electrical Hazardous Material Pressurized General Forklift Hoisting and
Exposure System Rigging

A

» Los Alamos



| NIS Division Occurrences

FY2003
(6 month)

Alamos



Chart Tutorial

NIS Occurrence Performance

25 NIS PI Control Chart
(1/94 to 4/24/03)
Baseline Review
2.0 : e 87 events severity
/ / weighted 2, 3, or 4

. A / / / * Pre-Baseline: 7 events
535 A /\ _
2¢ » Baseline: 77 events
éf ‘ » Review: 3 events

Sustained Performance
Review Period Trend
Over/Under Trend
Annualized Rate

Control Limit

DEEB8EgO0

—— Performance Index (Pl) = Mean —— Upper Control Limit (UCL) =——Lower Control Limit (LCL) ——Smoothed PI (6 point)

OVERALL SCORE

> Los Alamos



Type Distribution of NIS
Occurrences

35%

30%

25% Baseline: 10/01/94 through 9/30/02 (Total 77 events; Yearly avg 9.62)

O Review: 10/01/02 through 4/24/03 (Total 3 events; Yearly avg 5.35)

20%

15%

10%

5%

0%

Occurrences by Type
Baseline vs. Review

» Radiological
Protection remains
static at about 33%
of review period (1
event)

e Authorization Basis
increases from about
19% to 33% (1
event)

e Personnel Safety
increases from about
19% to 33% (1
event)

e Disappearance of
other types

A

» Los Alamos



NIS Radiological Protection
Occurrence Performance

3.5

3.0

Baseline Review

/—

25 —

Bett
e
o

=
3

Performance Index
Larger Numbers are Bettel

— Performance Index

Trend

Upper Control Limit (UCL) = Lower Control Limit (LCL) = Smoothed PI (4 point

Chart Tutorial

Radiological Protection

Control Chart
(1/94 to 4/24/03)

e 29 events severity
weighted 2 or 3

* Pre-Baseline: 5 events
* Baseline: 23 events

* Review: 1 event

Sustained Performance
Review Period Trend
Over/Under Trend
Annualized Rate

Control Limit

DEmBEgm

OVERALL SCORE

» Los Alamos



Types of NIS Radiological Protection
Occurrences

100%

NIS Radiological
Protection

Occurrences by Type
Baseline vs. Review

80%

— . e Radiation Exposure
60% Baseline: 10/1/94 through 9/30/02 (Total 23 events; Yearly avg 2.87)
O Review: 10/01/02 through 4/24/03 (Total 1 event; Yearly avg 1.78) accounts for 100% of

radiological
protection events in
review period (1
event)

40%

e Absence of other
radiological
protection types

20%

0%

Area Contamination Radiation Exposure Personnel Positive Nasal General

Contamination Smears ﬂ

» Los Alamos



Chart Tutorial

NIS Authorization Basis
Occurrence Performance

2.8 Authorization Basis
bcel . Control Chart
aseline Review
(1/94 to 4/24/03)
2.3
/ | « 17 events severity
18 weighted 2 or 3
— g |
ie - Baseline: 16 events
£h1s A - Review: 1 event
E S /

Sustained Performance
Review Period Trend
Over/Under Trend
Annualized Rate

Control Limit

80880

OVERALL SCORE

— Performance Index (PI) =——Mean — Upper Control Limit (UCL) = Lower Control Limit (LCL

> Los Alamos



100%

90%

80%

70%

60%

50%

40%

30%

20%

10%

0%

Types of NIS Authorization Basis
Occurrences

Baseline: 10/01/94 through 9/30/02 (Total 16 events; Yearly avg 2)
O Review: 10/01/02 through 4/24/03 (Total 1 event; Yearly avg 1.78)

TSR/OSR Violation

Positive USQ

AB Compliance

NIS AB Occurrences
by Type

Baseline vs. Review

e Disappearance of
predominant types
TSR/OSR Violation
and Positive USQ
during review period

e Emergence of AB
Compliance during
review period (1
event)

A

» Los Alamos



40%

35%

30%

25%

20%

15%

10%

5%

CAUSE GROUPS
[ Personnel Error
[ Management Problem

Direct Causes of NIS Authorization
Basis Occurrences

Direct Causes
Baseline and Review

e Personnel Error
identified as direct
cause in 56% of
NIS authorization
basis events

* Management
Problem identified
as direct cause in
44% of events

e Procedural
violations and
inadequate
procedures are
predominant within
their cause groups

A

» Los Alamos



Root Causes of NIS Authorization
Basis Occurrences

70%

Root Causes

60% Baseline and Review

50% CAUSE GROUPS * Management

[ Management Problem prob|ems are

[ Personnel Error .

predominant root

cause for NIS
authorization basis
events—949% of
total
e Personnel Error
identified as root
cause in 6% of

40%

30%

20%

10%

7% events
N
0\\d & 600 6&& 6ééQ dz@
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50%

40%

30%

20%

10%

0%

O Institution
O Facility
M| ocal
Elimination Substitution Engineering Administrative Performance Uncertain
Controls Controls Surety Action

Profile of NIS Corrective Actions for
Authorization Basis

Corrective Actions
(10/97 to 4/24/03)

e About 1% of actions
target eliminating or
substituting for lesser
hazard

e About 3% of actions
specify new or modified
engineering barriers

» 11% of all actions
targeted at institutional
level

» More than 90% of all
actions target procedural
changes or “performance
surety”—driven by causal
pattern of procedural
violations and inadequate
procedures/ policies

A
0 L?sAIanws



NIS Performance Surety Actions for
Authorization Basis

35%

Performance Surety

Actions
(10/01/97 to Present)

30% T

25% T

20% A

O Institution
O Facility

» Most performance

S Local surety actions involve
responses at the local or
facility level—area/
document/equipment

15% A — =

10% e reviews, training
sessions, enhanced
506 ] admin controls, etc.
— « No actions involve
0% - : : : : : : : : : : active monitoring of
. N . . worker performance
& N & & & & & & & )
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Chart Tutorial

NIS Personnel Safety
Occurrence Performance

Personnel Safety Control

815
Chart
Baseline Review (1/ 94 to 4/24/ 03)
3.0
/ e 17 events severity
/

weighted 2, 3, or 4

* Baseline: 16 events

7 / / / / - Review: 1 event

Sustained Performance

N\
.
\
T~
N
N

arggr.Numbers argBetter
- g

Performance Index

Review Period Trend
Over/Under Trend
Annualized Rate

Control Limit

80880

OVERALL SCORE

— Performance Index (PI) =™—Mean —Upper Control Limit (UCL) = Lower Control Limit (LCL

> Los Alamos



Types of NIS Personnel Safety
Occurrences

100%

90%

NIS Personnel Safety

Occurrences by Type
Baseline vs. Review

80%

70%
BBaseline: 10/1/94 through 9/30/02 (Total 16 events; Yearly avg 2) ® HOIStI ng and
60% OReview: 10/01/02 through 4/24/03 (Total 1 event; Yearly avg 1.78) R|gg i ng increases

from 6% of baseline
to 100% of review
period (1 event)

50%

40%

e Disappearance of
other Personnel
Safety types during
review period

30%

20%

10%

0%

Electrical General Hazardous Hoisting and Fall Forklift Pressurized Slips and
Substance Rigging Protection System Falls

Exposure j

» Los Alamos



Direct Causes of NIS Personnel

Safety Occurrences

35%

30%

25%

20%

15%

10%

5%

CAUSE GROUPS
B Equipment
[O Personnel Error
O Management Problem
[ External
T I T T T T

0%

Direct Causes
Baseline and Review

e Equipment
Problems and
Personnel Error are
predominant direct
causes—50% and
31% respectively
e Management
Problem and
External Problem
account for
remaining 19% of
events

A
LgAlams
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Root Causes of NIS Personnel Safety
Occurrences

60%

Root Causes

50% Baseline and Review

 Management

0% g CAUSE GROUPS problems iden_tified
[ Personnel Error as root cause in

81% of events

e Inadequate

procedures

predominant within

cause group

e Personnel Error

accounts for 19%

of total events

30%

20%

10%

0%

A

» Los Alamos



50%

45%

40%

35%

30%

25%

20%

15%

10%

5%

0%

Profile of NIS Corrective Actions for
Personnel Safety

Corrective Actions

(10/97 to 4/24/03)

e About 8% of actions
target eliminating or

substituting for lesser
O nstitutional
O Facility hazard

™ Local e About 8% of actions

specify new or modified
engineering barriers
e About 84% of all actions

target procedural changes

or “performance surety”

- m B

Elimination Substitution Engineering Administrative Performance Uncertain Action
Controls Controls Surety

§J>

Alamos



NIS Performance Surety Actions for

Personnel Safety

35%

30%

25%

20%

15%

10%

5%

0%

Olnstitutional
O Facility

| ocal

Performance Surety

Actions
(10/97 to 4/24/03)

e Many performance
surety actions involve
reactive, one-time
responses—
document/equipment
reviews, event reviews,
equipment repairs, etc.
* No actions involve
training or active
monitoring of worker
performance

A
L?sAIanws

o



| DX Division Occurrences

FY2003
(6 month)

Alamos



2.5

Baseline Review

2.0 J

P
I
——

er Numbers are Bgter
]
(L"»
{
A
S
\
—X
™
AN
\
=

Performance Index

—— Performance Index (Pl) =—Mean — Upper Control Limit (UCL) = Lower Control Limit (LCL) — Smoothed PI (6 point

Chart Tutorial

DX Occurrence Performance

DX PI Control Chart

(1/94 t

0 4/24/03)

» 86 events severity
weighted 2, 3, or 4

» Pre-Baseline: 56 events
* Baseline: 19 events

e Review: 11 events

Sustained Performance
Review Period Trend
Over/Under Trend
Annualized Rate

Control Limit

I NN

OVERALL SCORE

s Los Alamos



60%

50%

40%

30%

20%

10%

0%

Type Distribution of DX Occurrences

Baseline: 10/01/00 through 9/30/02 (Total 19 events; Yearly avg 9.5)
O Review: 10/01/02 through 4/24/03 (Total 11 events; Yearly avg 19.6)

Occurrences by Type
Baseline vs. Review

e Predominance of
Personnel Safety
events in baseline
and review—53%
and 45% respectively

e Authorization basis
occurrences decrease
from 16% to 9%

e Environmental
occurrences increase
from 11% to 18%

» Emergence of
Critical Equipment
Failure, P&T, and Fire
Protection

A

» Los Alamos



Chart Tutorial

DX Personnel Safety
Occurrence Performance

Personnel Safety Control

> Baseline Review Chart
(1/94 to 4/24/03)
2.8 //
» 50 events severity
\ ) weighted 2, 3, or 4

= N
[ee] w
—

/ » Pre-Baseline: 34 events
/\ /\\ « Baseline: 11 events
* Review: 5 events

Sustained Performance

Performance Index
Larger Numbers are Better

Review Period Trend
Over/Under Trend
Annualized Rate

Control Limit

BEEEEO

—Performance Index (Pl) = Trend Upper Control Limit (UCL) =—Lower Control Limit (LCL) = Smoothed PI (6 point

OVERALL SCORE

» Los Alamos



30%

25%

20%

15%

10%

5%

0%

Types of DX Personnel Safety
Occurrences

Baseline: 8/10/00 to 9/30/02 (Total 11 events; Yearly avg 5.14)
O Review: 10/01/02 through 4/24/03 (Total 5 events; Yearly avg 8.9)

DX Personnel Safety

Occurrences by Type
Baseline vs. Review

e Predominant types
Electrical, Explosives,
and Hazardous
Substance Exposure
decrease in review
period

 Fire/Explosion
increases from 9% in
baseline to 20% in
review period

* Emergence of
Pressurized System
and General Safety
Problems

A

» Los Alamos



40%

35%

30%

25%

20%

15%

10%

5%

0%

Procedural
Violation

Inattention to Detail

CAUSE GROUPS

[O Personnel Error
O Management Problem

[l Training

Communication
Error

Generic Human
Error

Inadequate
Procedure/Policy

Training Problem

Direct Causes of DX Personnel Safety
Occurrences

Direct Causes
Baseline and Review

e Personnel Error
predominant type
of direct cause for
baseline and review
periods—54% of
total

e Inadequate
Procedure/Policy
accounts for 36%
of total

 Training Problem
accounts for 9% of
total

A

» Los Alamos



Root Causes of DX Personnel Safety
Occurrences

60% Root Causes

Baseline and Review
50%
e Inadequate

CAUSE GROUPS

[0 Management Problem P roced ure
40% R ool S predominant root
cause for baseline
30% and review

periods—55% of

total

e Personnel Error

identified as root

cause in 36% of

events

e Training Problem
o & &5 identified in 9% of

55 S © events

20%

10%

0%

A

» Los Alamos



Profile of DX Corrective Actions for
Personnel Safety

50%

40%

30%

20%

10%

0%

Corrective Actions
(8/10/00 to 4/24/03)

« No actions target

eliminating or substituting
for lesser hazard
e About 6% of actions

specify new or modified

O Institution engineering barriers

O Facility e 34% of all actions

8Local targeted at institutional
level

» Nearly 95% of all
actions target procedural

changes or “performance
surety”—driven by causal

pattern of inadequate
procedures/ policies and

- - - - - planning problems
Elimination Substitution Engineering Administrative Performance Uncertain
Controls Controls Surety Action

A
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DX Performance Surety Actions for

Personnel Safety

25%

20% -

15% 1

10% 7

5% A

0% -

O Institution
O Facility
Local
O 2
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Performance Surety

Actions
(8/10/00 to 4/24/03)

» Most performance
surety actions involve
reactive, one-time
responses—
document/equipment
reviews, training
sessions, equipment
repairs, etc.

« No actions involve
active monitoring of
worker performance

A
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o



3.3

2.8

N
w

[o¢]

Larger Numlpers are Better

Performance Index

DX Environmental

Baseline

Review

— Performance Index (Pl) = Mean = Upper Control Limit (UCL) =——Lower Control Limit (LCL

Occurrence Performance

Chart Tutorial

Environmental Control

Chart
(1/94 to 4/24/03)

e 11 events severity
weighted 2 or 3

» Baseline: 9 events

* Review: 2 events

(| Sustained Performance
Review Period Trend
Over/Under Trend
Annualized Rate

NiA Control Limit
[ ] OVERALL SCORE

> Los Alamos



Chart Tutorial

DX Radiological Protection
Occurrence Performance

5.8 Radiological Protection

Control Chart
Baseline / Review (1/94 to 4/24/03)

4.8

e 11 events severity

38 // weighted 2 or 3
s /// e Baseline: 11 events

* Review: 0 events

Sustained Performance

Bett

>
©

Performance Index

Larger Numbel

Review Period Trend
Over/Under Trend
Annualized Rate

Control Limit

— Performance Index (PI Trend Upper Control Limit (UCL) = Lower Control Limit (LCL

80 BEm

OVERALL SCORE

» Los Alamos



Types of DX Environmental
Occurrences

60%

50%

40% Baseline: 10/1/95 to 9/30/02 (Total 9 events; Yearly avg 1.28)

OReview: 10/01/02 through 4/24/03 (Total 2 events; Yearly avg 3.57)

30%

20%

10%

0%

Hazardous Substance Sewage Release Noncompliance Petroleum Release Ecological
Release

DX Environmental

Occurrences by Type
Baseline vs. Review

e Predominant type
Hazardous Substance
Release increases
from about 34% in
baseline to 50% of
review period (1
event)

e Emergence of
Ecological type (1
event)

A

» Los Alamos



Direct Causes of DX Environmental
Occurrences

35%

Direct Causes

30% Baseline and Review

CAUSE GROUPS

Il Equipment b qu.“pment
25% o wenegement e Problem identified
O External as direct cause Iin

about 33% of
environmental
occurrences

* Management
Problem also
identified in 33% of
total

e Personnel Error
accounts for 22%
of direct causes

20%

15%

10%

5%

0%

Equipment/Material Inadequate Generic Inattention to Detail ~ Generic Human External Problem
Problem Procedure/Policy Management Error
Problem

A

» Los Alamos



Occurrences

35%

30%

25%

20%

15%

10%

5%

0%

CAUSE GROUPS
O Management Problem
[ Personnel Error
Il Equipment
[ External

Root Causes of DX Environmental

Root Causes
Baseline and Review

* Management
Problem identified
as root cause Iin
66% of
environmental
occurrences

e Inadequate
procedures primary
type within
Management
Problem causal

group

A

» Los Alamos



70%

60%

50%

40%

30%

20%

10%

0%

Profile of DX Corrective Actions for
Environmental Occurrences

Corrective Actions

(10/97 to 4/24/03)

« No actions target

eliminating or substituting
for lesser hazard
« No actions specify new

Oinstitution or modified engineering
B Facility barriers
Local

e 17% of all actions
targeted at institutional
level

* 100% of all actions
targeting procedural

changes or “performance
surety”

Elimination Substitution Engineering  Administrative Performance Uncertain
Controls Controls Surety Action

A
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DX Performance Surety Actions for
Environmental Occurrences

30%

2% Performance Surety
Actions
20% (10/97 to 4/24/03)
E——
- Sy - Most performance
0 - .
® Local surety actions involve
administrative
10% responses—hbulletins,
document/equipment
5% reviews, enhancement of
admin controls, etc.
0%
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| MST Division Occurrences
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Chart Tutorial

MST Occurrence Performance

MST PI Control Chart
33 (1/94 to 4/24/03)

Baseline Review

28 \ e 45 events severity
/\\ weighted 2 or 3

- * Pre-Baseline: 24 events

/< )y\ \'\  Baseline: 21 events

l

‘ 4 A‘ |1 « Review: 0 events

Sustained Performance

[ )
© w
I~

\

Serformance Index
rger Numbers are Better

=
w

Review Period Trend

2

Over/Under Trend

€

Annualized Rate

Control Limit

€

DE DB E

OVERALL SCORE

—— Performance Index (Pl) =™—Trend = Upper Control Limit (UCL) == Lower Control Limit (LCL) = Smoothed PI (4 point

s Los Alamos



Type Distribution of MST Occurrences

45%

Occurrences by Type
Baseline vs. Review

40%

35%
e Absence of any

MST occurrences in
review period

Baseline: 10/01/98 through 9/30/02 (Total 21 events; Yearly avg 5.25)
30%

O Review: 10/01/02 through 4/24/03 (Total 0 events; Yearly avg 0)

25%

20%

15%

10%

5%

0%

Personnel Safety Radiation Safety  Property/Equipment Authorization Basis Fire Protection Critical Equipment
Problem Failure

A

» Los Alamos



Chart Tutorial

MST Personnel Safety
Occurrence Performance

Personnel Safety Control

3.8
Chart
Baseline Review (1/94 to 4/24/03)
3.3
A
/ \ e 17 events severity

2.8
/ / \ weighted 2 or 3

* Pre-Baseline: 3 events

bers are Better
N
w

Iy

« Baseline: 14 events

N
N

* Review: 0 events

Sustained Performance

Performance Index

Larger Num

=
w

2

JE8mege

Review Period Trend
Over/Under Trend
Annualized Rate

Control Limit

— Performance Index (Pl) =™ Mean Upper Control Limit (UCL) = Lower Control Limit (LCL

OVERALL SCORE

» Los Alamos



Types of MST Personnel Safety
Occurrences

30%
MST Personnel Safety

25% Occurrences by Type
Baseline vs. Review

Baseline: 10/01/94 through 9/30/02 (Total 14 events; Yearly avg 1.75)

20% O Review: 10/1/02 through 4/24/03 (Total 0 events; Yearly avg 0) - Absence Of any
MST Personnel Safety
Events in review

1% period

10%

5%

0%

Hazardous Fire/Explosion  Electrical Hoisting and Confined Pressurized Chemical Fall
Substance Rigging Space System Storage Protection
Exposure

» Los Alamos
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Chart Tutorial

LANL Small Division Occurrence
Performance

Small Division Pl Control

23 Chart
(1/94 to 4/24/03)

Baseline Review
A I S |
e « 162 events severity
weighted 2, 3, or 4
s | L1 A * Pre-Baseline: 31 events
-t nNinl
5 M - Baseline: 125 events
E%’ » Review: 6 events
£z

o
©

Sustained Performance
Review Period Trend
Over/Under Trend
Annualized Rate

Control Limit

leEEmER

— Performance Index (PI) =——Trend —— Upper Control Limit (UCL) = Lower Control Limit (LCL) = Smoothed PI (12 point

OVERALL SCORE

» Los Alamos



60%

50%

40%

30%

20%

10%

0%

Baseline: 10/01/94 through 9/30/02 (Total 125 events; Yearly avg 15.6)
O Review: 10/01/02 through 4/24/03 (Total 6 events; Yearly avg 10.7)

Type Distribution of Small Division
Occurrences

Occurrences by Type
Baseline vs. Review

e Predominant type
Personnel Safety
decreases from 41%
in baseline to 17% in
review period

e Radiation Safety
maintains 17% of
baseline and review

e Property/Equipment
increases from 10%
to 50%

e Authorization Basis
increases from 1% to
17%

e Absence of other

types A

» Los Alamos



Chart Tutorial

Small Division Personnel Safety
Occurrence Performance

Personnel Safety Control

2.8 Chart
(1/94 to 4/24/03)

Baseline Review

2.3 ///" » 58 events severity
| / weighted 2, 3 or 4

: » Pre-Baseline: 5 events

74&:# » Baseline: 52 events

| « Review: 1 event

Sustained Performance

—
-
-
=
9
?E
e
i

Performance Index
Larger Numbers are Better

Review Period Trend
Over/Under Trend
Annualized Rate

Control Limit

Heeeem

OVERALL SCORE

— Performance Index Trend Upper Control Limit (UCL) = Lower Control Limit (LCL) = Smoothed PI (6 point

» Los Alamos



Baseline Review

are Bette

Iy
©

Performance Index
arger Numbers

L
=
w

—— Performance Index (PI) =——Trend —— Upper Control Limit (UCL) ——Lower Control Limit (LCL) = Smoothed PI (4 point

Small Division Radiological
Protection Occurrence Performance

Chart Tutorial

Radiological Protection

Control Chart
(1/94 to 4/24/03)

e 29 events severity
weighted 2 or 3

* Pre-Baseline: 7 events
» Baseline: 21 events

* Review: 1 event

Sustained Performance
Review Period Trend
Over/Under Trend
Annualized Rate

Control Limit

DEIDEBE N

OVERALL SCORE

» Los Alamos



Chart Tutorial

Small Division Environmental
Occurrence Performance

Environmental Control

Chart
Baseline Review (1/94 to 4/24/03)

2.5
“0 | weighted 2, 3, or 4
A /\ /\l % e Baseline: 23 events

* Review: 0 events

Sustained Performance

3.0

Bett
=
o

Performance Index
Larger Numbers are Bette

Review Period Trend
Over/Under Trend
Annualized Rate

Control Limit

Bemeass

OVERALL SCORE

— Performance Index (P! Trend Upper Control Limit (UCL) = Lower Control Limit (LCL

» Los Alamos



Chart Tutorial

Small Division Property/Equipment
Problems Occurrence Performance

Property/Equipment

Problems Control Chart
Baseline Review (1/94 to 4/24/03)

33 \ » 20 events severity

5 /& /\ ﬁ * Pre-Baseline: 5 events
- / M / ‘ - Baseline: 12 events

% * Review: 3 events

Sustained Performance

Performance Index
Larger Numbers are Bett

Review Period Trend
Over/Under Trend
Annualized Rate

Control Limit

— Performance Index (PI) = Trend —— Upper Control Limit (UCL) = Lower Control Limit (LCL

"G RGN

OVERALL SCORE

» Los Alamos



100%

90%

80%

70%

60%

50%

40%

30%

20%

10%

0%

Types of Small Division
Property/Equipment Occurrences

Property Damage

Baseline: 10/01/95 through 9/30/02 (Total 12 events; Yearly avg 1.71)
OReview: 10/01/02 through 4/24/02 (Total 3 events; Yearly avg 5.35)

Counterfeit Equipment

Property/Equipment

Occurrences by Type
Baseline vs. Review

e Property Damage

increases from 58%
of baseline to 100%
of review period (3

events)

e Disappearance of
Counterfeit
Equipment
occurrences in review
period

A

» Los Alamos



60%

50%
CAUSE GROUPS
B Equipment
[ Personnel Error
[ External
40% O Management Problem

30%

20%

10%

0%
Equipment/Material Procedural Inattention to Detail Generic Human
Problem Violation Error

External
Phenomena

Inadequate
Procedure/Policy

Direct Causes of Small Division
Property/Equipment Problems

Direct Causes
Baseline vs. Review

e Disappearance of
predominant direct
cause Equipment
Problem in review
period

e Personnel Error
increases from 25%
of baseline to
100% of review
period

A

» Los Alamos



Root Causes of Small Division
Property/Equipment Problems

00
0% Root Causes

Baseline vs. Review
60%

e Equipment failure

50% CAUSE GROUPS decreases from

B Equipmen .

D] onacement Problem 42% of baseline to
40% 8 Persomel &rr 33% of review

period

e Absence of
Management
Problem as root
cause in review
period

e Personnel Error
increases from 8%

30%

20%

10%

0%
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80%

70%

60%

50%

40%

30%

20%

10%

0%

O nstitution

O Facility
Local

—

B : : : N
Elimination Substitution Engineering  Administrative Performance Uncertain
Controls Controls Surety Action

Profile of Corrective Actions for Small
Division Property/Equipment Problems

Corrective Actions
(10/97 to 4/24/03)

e About 9% of actions
target eliminating or
substituting for lesser
hazard

» No actions specify new
or modified engineering
barriers

* 19% of actions
targeted at institutional
level

e About 75% of all
actions target
“performance surety”
actions

A
L?sAIanws

o



25%

20%

O Institution

15% 1 O Facility

Local

10%

5% 1
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Performance Surety Actions for Small
Division Property/Equipment Problems

Performance Surety

Actions
(10/97 to 4/24/03)

e Most performance
surety actions involve
local or facility
response to
Property/Equipment
problems—training,
document or
equipment reviews,
issuance of bulletins,
and personnel actions
e 22% of performance
surety actions targeted
at institutional level

» No actions targeted
at active worker
monitoring

A
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Chart Tutorial

LANL Radiological Protection
Occurrence Performance*

Radiological Protection Pl

Control Chart
(1/94 to 4/24/03)

1.6

1.4

T
12 = * 664 total events severity

e, | Iulll ||’[|"f A./ weighted 2, 3, or 4

‘ l m } | * Pre-Baseline: 426 events
il

ég 1 | ” \ A “ 7 ine:
i 'IIW I 'f‘ "H!I [” l’lil'ﬂ'l I - Baseline: 214 events

e Review: 24 events

Sustained Performance

—=li

Review Period Trend
Over/Under Trend
Annualized Rate

Control Limit

——Performance Index (PI) =——Trend — Upper Control Limit (UCL) =——Lower Control Limit (LCL) = Smoothed PI (18 point

IR

OVERALL SCORE

5 Does not include TA-55 airborne events since 4/24/03
CLICK HERE FOR UPDATED TA-55 CHART
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60%

50%

40%

30%

20%

10%

0%

Personal
Contamination

Baseline: 10/1/98 through 10/1/02 (Total 214 events; Yearly Avg 54 )

O Review: 10/01/02 to 4/15/03 (Total 24 events; Yearly Avg 43)

Area Contamination

Airborne Release

Radiation Exposure

Positive Nasal
Smears

Type Distribution of LANL Radiological
Protection Occurrences

Radiological Protection

Occurrences by Type
Baseline vs. Review

e Overall static

performance for most
radiological types

e Personnel
contamination events
account for about 55%
of baseline and 50% of
review period

e Area contamination
events events account
for nearly 20% of
baseline and 25% of
review period

A
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are Better

Performance Index

Larger Numbers

Chart Tutorial

LANL Personnel Contamination
Occurrence Performance

Personnel Contamination

_ | Control Chart
Baseline Review (1/94 to 4/24/03)

P
©

[
o

= 328 total events severity
weighted 2, 3, or 4

* Pre-Baseline: 256 events

- =
N S
\
[—
-

L8

=
o

]
=

[E— |
I —
— |

» Baseline: 60 events

o
(o]
==
N

* Review: 12 events

Sustained Performance
Review Period Trend

Over/Under Trend

Annualized Rate

Control Limit

e EEO

~— Performance Index (Pl) =Trend — Upper Control Limit (UCL) Lower Control Limit (LCL) = Smoothed PI (18 point

OVERALL SCORE
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60%

50%

40%

30%

20%

10%

0%

Direct Causes of Personnel
Contamination Occurrences

CAUSE GROUPS
[ Radioactive Material
[ Personne | Error
B Equipment
[0 Management Problem
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Direct Causes
Baseline vs. Review

e Legacy
Contamination or
Unknown Source
predominant direct
cause with 55% of
baseline and 40%
of review period

e Personnel Error
increases from 30%
of baseline to 40%
of review period

A
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Root Causes of Personnel
Contamination Occurrences

60%

50%
CAUSE GROUPS
[ Radioactive Material
40% [0 Management Problem
@ Personnel Error

Il Equipment

30%

20%

10%

0%

. > $ &
& S Xl S § 5 S < N
S 3 N 2 ) R N > ©
< K & 3 @ O & © X &
A & & &
S € &éQ & N S \Q& S @6
& F & < A
2s & © > &
& S
\((bb Cf Q/Q

Root Causes
Baseline vs. Review

e Equipment failure
decreases from
42% of baseline to
33% of review
period

e Absence of
Management
Problem as root
cause in review
period

e Personnel Error
increases from 8%
to 67% in review
period

A
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Profile of Corrective Actions for Personnel
Contamination Occurrences

70%

60% Corrective Actions
(10/97 to 4/24/03)

50% O Institution
O Facility
Local

e About 9% of actions
target eliminating or
substituting for lesser
hazard

» No actions specify new
or modified engineering
barriers

* 19% of actions
targeted at institutional
level

e About 75% of all
actions target

E “performance surety”
actions

40%

30%

20%

10%
O%ﬁ,z,ﬁ,.

Elimination Substitution Engineering Administrative Performance Uncertain Action
Controls Controls Surety
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Performance Surety Actions for
Personnel Contamination Occurrences

35%

30%

25% —+—

O Institution

20% |

O Facility
Local

15% ——

10%

4 L N
3 S & ¢ NS . &
& & \s K 5% & 8 & $
& ¥ & & & RS & & & & s®
& F S S ¢S SEN S
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Performance Surety

Actions
(10/97 to 4/24/03)

e Most performance
surety actions involve
local or facility
response to
Property/Equipment
problems—document
or equipment reviews,
issuance of bulletins,
repairs, and training

e 22% of performance
surety actions targeted
at institutional level

» No actions targeted
at active worker
monitoring
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Chart Tutorial

LANL Area Contamination
Occurrence Performance

Area Contamination Control

3.0 Chart
(1/94 to 4/24/03)

Baseline Review

m » 178 total events severity
weighted 2, 3, or 4

* Pre-Baseline: 130 events

/\ / ,Aﬁ ( » Baseline: 42 events

‘ , ‘ . ‘ \ « Review: 6 events

Sustained Performance

25

N
=}

=

(%]
—
—

Performance Index
Larger Numbers are Better

Review Period Trend
Over/Under Trend
Annualized Rate

Control Limit

(EC0ENED

—Performance Index (PI)==Trend — Upper Control Limit (UCL) = Lower Control Limit (LCL) = Smoothed PI (12 point

OVERALL SCORE
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Occurrences

45%

40%

35%
CAUSE GROUPS

30% [ Radioactive Material
O Personnel Error
Il Equipment

25% O Management Problem
[ External

20%
15%
10%

5%

0%

o \ S & &

> S & S X >
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Direct Causes of Area Contamination

Direct Causes
Baseline vs. Review

e Legacy
Contamination or
Unknown Source
identified as direct
cause in 40% of
area contamination
events

e Personnel Error
identified as direct
cause in 29% of
area contamination
events

A
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Occurrences

40%

35%

30%

CAUSE GROUPS
25% [0 Management Problem
@ Personnel Error
[ Radioactive Material
20% I Equipment
Il Training

15%

10%

5%

0%

Root Causes of Area Contamination

Root Causes
Baseline vs. Review

* Management
Problem identified
as root cause Iin
40% of area
contamination
events

e Legacy
Contamination or
Source Unknown
identified as root
cause in 38% of
area contamination
events

A
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Profile of Corrective Actions for Area
Contamination Occurrences

60%
Corrective Actions
50% (10/97 to 4/24/03)
E'F”:Cti'lti‘t’y“o” - About 2% of actions
40% B Local target eliminating or
substituting for lesser
hazard
30% e About 7% of actions
specify new or modified
engineering barriers
0% e About 5%_of qcti_ons
targeted at institutional
level
e About 56% of all
10% actions target
“performance surety”
D actions
0% : : : : R
Elimination Substitution Engineering Administrative Performance Uncertain Action

Controls Controls Surety
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Performance Surety Actions for Area
Contamination Occurrences

16%

14% A

12% -

10% -

8% -

6% -

4% A

2% -

0% -

Performance Surety
Actions

» 3% of performance

Y T—— (10/97 to 4/24/03)

— fj‘;'jfy » Most performance
surety actions involve
local or facility

] response to Area
] Contamination events—
review meetings,
training,
_ decontamination,
I repairs, and surveys

' ' ' ' ' ' ' ' ' ' ' surety actions targeted
at institutional level

RS & 23 o S 5 & & X
& & & Q@@ i P - No actions targeted
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Performance Index
Larger Numbers are Better

Chart Tutorial

LANL Airborne Release*
Occurrence Performance

25 Airborne Release Control

Baseline Review Chart
/\ (1/94 to 4/24/03)
20

» 65 total events severity
weighted 2, 3, or 4

» Pre-Baseline: 43 events

i

(4]
—
—

* Baseline: 19 events

=
o

* Review: 3 events

Sustained Performance

2

Review Period Trend

2

BEEB8CO

Over/Under Trend
Annualized Rate

Control Limit

— Performance Index (Pl) =Trend — Upper Control Limit (UCL) = Lower Control Limit (LCL) ——Smoothed PI (6 point

OVERALL SCORE

o Does not include TA-55 airborne events since 4/24/03
CLICK HERE FOR UPDATED TA-55 CHART
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Chart Tutorial

LANL Radiation Exposure
Occurrence Performance

Radiation Exposure Control

Baseline Review Chal’t
(1/94 to 4/24/03)

= « 54 total events severity
/\ /\ . A /\ A weighted 2, 3, or 4

15 / A e Baseline: 51 events

:\/ [// / V/J\\—A/\ / ] / / \ / AW * Review: 3 events

~ Review Period Score

Sustained Performance

25

Performance Index
Larger Numbers are Better

Review Period Trend
Over/Under Trend
Annualized Rate

Control Limit

|80 B8O

OVERALL SCORE

— Performance Index (Pl) =™—Mean —Upper Control Limit (UCL) = Lower Control Limit (LCL) — Smoothed PI (6 point
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Direct Causes of Radiation Exposure
Occurrences

60%

Direct Causes

Baseline and Review
50%

ICAUSE GROUPS e Personnel Error
Personnel Error . . .
40% B Equipment identified as direct

[0 Management Problem

[ Radioactive Material cause in 66% of
radiation exposure
events

e Equipment
Problem identified
as direct cause in
21% of radiation
exposure events

30%

20%

10%

0%
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45%

40%

35%

30%

25%

20%

15%

10%

5%

0%

CAUSE GROUPS
O Management Problem
O Personnel Error
[l Equipment
[ Radioactive Material

Root Causes of Radiation Exposure
Occurrences

Root Causes
Baseline and Review

 Management
Problem identified
as root cause Iin
nearly 60% of
radiation exposure
events

e Personnel Error
identified as root
cause in 21% of
radiation exposure
events
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70%

60%

50%

40%

30%

20%

10%

0%

O Institution
O Facility
Local
— — —
Elimination Substitution Engineering Administrative Performance  Uncertain Action
Controls Controls Surety

Profile of Corrective Actions for Radiation
Exposure Occurrences

Corrective Actions
(10/97 to 4/24/03)

e About 2% of actions
target eliminating or
substituting for lesser
hazard

e About 1% of actions
specify new or modified
engineering barriers

e About 17% of actions
targeted at institutional
level

e About 33% of all
actions target
administrative control
modifications and 61%
target “performance
surety” actions
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Performance Surety Actions for
Radiation Exposure Occurrences

20%

18%

16% A
14% A
12% -
10% A
8% -
6% A
4% ~

2% -

0% -
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O Institution

| | O Facility
Local

Performance Surety

Actions
(10/97 to 4/24/03)

» Most performance
surety actions involve
local or facility
response to Radiation
Exposures—document
or equipment reviews,
training, verbal
changes to
administrative controls,
and meetings

* 16% of performance
surety actions targeted
at institutional level

e Less than 5% of
performance surety
actions targeted at
active worker
monitoring
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1.8

1.6

14

12

Performance Index

Larger Numbers are Bettel

Baseline Review
/ﬁ ) \
mlO |A l | |ll( | lllll A r\ Il \ '
o I 1} B
—Performance Index (Pl) Trend — Upper Control Limit (UCL) =——Lower Control Limit (LCL) = Smoothed PI (18 point)

Chart Tutorial

LANL Personnel Safety Occurrence
Performance

Personnel Safety Pl Control
Chart

(1/94 t

0 4/24/03)

e 374 total events severity
weighted 2, 3, or 4

® Pre-Baseline: 72 events

e Baseline: 285 events

* Review: 17 events

Sustained Performance
Review Period Trend
Over/Under Trend
Annualized Rate

Control Limit

e Ep00m

OVERALL SCORE

» Los Alamos



35%

30% A

25% A

20% A

15% A

10% +

5% A

0%

Type Distribution of LANL Personnel

Safety Occurrences

O Baseline: 10/1/95 through 9/30/02 (Total 285 events; Yearly Avg 41)

O Review: 10/01/02 to 4/24/03 (Total 17 events; Yearly Avg 30)

Personnel Safety

Occurrences by Type
Baseline vs. Review

e Electrical safety
events decrease from
more than 30% of
baseline to about 12%
of review period

e Hazardous substance
exposures increase
from about 13% of
baseline to nearly 30%
of review period

e Fall protection events
increase from 7% of
baseline to 18% of
review period

A
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Chart Tutorial

LANL Electrical Safety
Occurrence Performance

25 Electrical Safety Control
_ _ Chart
Baseline Review (1/94 to 4/24/03)
2.0

« 99 total events severity
weighted 2, 3, or 4

* Pre-Baseline: 8 events

Bett
=
o

* Baseline: 89 events

Performance Index

Larger Numbers are Bettel
-
o

* Review: 2 events
Sustained Performance
Review Period Trend
Over/Under Trend
Annualized Rate

Control Limit

— Performance Index (PI) Trend Upper Control Limit (UCL) =——Lower Control Limit (LCL) =PI Smoothing (6 point

Nemegem

OVERALL SCORE
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Chart Tutorial

LANL Hazardous Exposure
Occurrence Performance

Hazardous Exposure

Baseline Review COntrO| Chart
— (1/94 to 4/24/03)

%A/ \ - 51 total events severity
. 1 weighted 2, 3, or 4

« Pre-Baseline: 10 events

3.0

\
—
\
//
| e
\

» Baseline: 36 events

Performance Index
Larger Numbers are Better

* Review: 5 events

Sustained Performance

Review Period Trend
Over/Under Trend
Annualized Rate

Control Limit

— Performance Index (PI) Trend — Upper Control Limit (UCL) = Lower Control Limit (LCL) = Smoothed PI (6 point

‘IR RN R

OVERALL SCORE
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Direct Causes of LANL Hazardous

Exposure Occurrences

25%

20% 1|

CAUSE GROUPS
[0 Personnel Error

(— Bl Equipment
[ Management Problem
15% 1+— [ Radioactive Material
] B Training
10% 1+—
5% 1+
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Direct Causes
Baseline and Review

e Personnel Error is
the direct cause of
nearly 50% of all
hazardous exposure
events

e Nearly half of the
personnel errors
involve violations of
procedure

e Equipment Problem
identified as direct
cause in 25% of
hazardous exposure
events
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Root Causes of LANL Hazardous
Exposure Occurrences

60%
Root Causes

Baseline and Review

50%
e Inadequate

mtomi Procedures or

Il Personnel Error Policies

B Cument predominant root
cause—nearly 50%
of hazardous
exposure events
e Additional
management
problems identified
in 20% of events
e Personnel Error

30%

20%

10%

0%

o \ .
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S & S @ & & N S © remainder
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Profile of Corrective Actions for LANL
Hazardous Exposure Occurrences

60%

50%

40%

30%

20%

10%

0%

O Institution
O Facility
Local

Elimination

Substitution

Engineering
Controls

Administrative
Controls

Performance
Surety

Uncertain Action

Corrective Actions
(10/01/97 to Present)

 Less than 4% of actions
target eliminating or
substituting for lesser
hazard

* Less than 5% specify
new or modified
engineering barriers

* More than 85% of all
actions are administrative
in nature—38% involve
procedural changes and
48% “performance
surety”

» 25% of actions
targeted at institutional
level
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Performance Surety Actions for LANL
Hazardous Exposure Occurrences

25%

Performance Surety
Actions

20%

15%

(10/01/97 to Present)

O nstitution
OFacility
Local

» Most performance

surety actions involve
reactive, one-time
actions—meetings,

10%

5%

bulletins, single training,
equipment reviews, etc.
* No actions involve

0%

active worker
performance monitoring
e 24% of performance

surety actions targeted
at institutional level—

- W & e N N & & S . . .. .
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Chart Tutorial

LANL Fires/Explosions
Occurrence Performance

Fires/Explosions

Control Chart
(1/94 to 4/24/03)

3.0

Baseline Review

25 _——

/\/ /\ » 42 total events severity

A weighted 2, 3, or 4
N .

/ * Pre-Baseline: 6 events
* Baseline: 34 events

* Review: 2 events

Sustained Performance

are Better

[=
5}

Performance Index

Larger Numbers

Review Period Trend
Over/Under Trend
Annualized Rate

Control Limit

—— Peformance Index (Pl) =Trend — Upper Control Limit (UCL) = Lower Control Limit (LCL) = Smoothed PI (4 point)

Heeeem

OVERALL SCORE

> Los Alamos



35

3.0

25

Performance Index
Larger Numbers are Better

Baseline

Review

—

Performance Index (PI)

— Upper Control Limit (UCL)

—Lower Control Limit LCL)

Chart Tutorial

LANL Fall Protection Occurrence
Performance

Fall Protection

Control Chart
(2/8/96 to 4/24/03)

e 22 total events severity
weighted 2, 3, or 4

* Baseline: 20 events

* Review: 2 events

Sustained Performance

Review Period Trend

2

2

Over/Under Trend

Annualized Rate

2

Bemean

Control Limit

OVERALL SCORE
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70%

60%

50%

40%

30%

20%

10%

0%

Procedural
Violation

Inattention to Detail Equipment/Material
Problem

CAUSE GROUPS
[ Personnel Error
I Equipment
Il Training
[ Management Problem

Design Problem

Training Problem

Inadequate
Procedure/Policy

Direct Causes of LANL Fall Protection
Occurrences

Direct Causes
Baseline and Review

e Personnel Error is
the direct cause of
about 65% of all fall
protection events

e Most of the
personnel errors
involve violations of
procedure

e Equipment Problem
identified as direct
cause in nearly 20%
of fall protection
events
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40%

35%

30%

25%

20%

15%

10%

5%

0%

Inadequate
Procedure/Policy

Planning Problem

CAUSE GROUPS

[ Management Problem
@ Personnel Error

Generic Management
Problem

Inadequate Resources

Procedural Violation

Root Causes of LANL Fall Protection
Occurrences

Root Causes
Baseline and Review

e Inadequate
procedures and
planning problems
predominant root
causes—about 70%
of fall protection
events

e Procedural
violations account
for about 18% of
root causes for fall
protection events

A
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Profile of Corrective Actions for LANL
Fall Protection Occurrences

70%

60%

50%

40%

30%

20%

10%

0%

O nstitution
O Facility
Local
Elimination Substitution Engineering Administrative Performance Uncertain Action
Controls Controls Surety

Corrective Actions
(10/01/97 to Present)

e Less than 5% of actions
target eliminating or
substituting for lesser
hazard

 Less than 5% specify
new or modified
engineering barriers

e About 85% of all
actions are administrative
in nature—28% involve
procedural changes and
57% “performance
surety”

» 30% of actions
targeted at institutional
level

A
L?sAIanws

o



Performance Surety Actions for LANL

Fall Protection Occurrences

25%

20% O Institution
O Facility
Local
15%
10%
5%
N Q &
& O ° & i & & r
¢ & S & S & & 4 S
& & Q S § & IS & &
N o S & S R & g
¢ S Nk < 3 £ &
& « e &
S &°
P &
8 &

Performance Surety

Actions
(10/01/97 to Present)

» Most performance
surety actions involve
reactive, one-time
actions—meetings,
bulletins, single training,
document or equipment
reviews, etc.

* No actions involve
active worker
performance monitoring
* 33% of performance
surety actions targeted
at institutional level

A
L?sAIanws

o



| Authorization Basis Occurrences

FY2003
(6 month)
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Chart Tutorial

LANL Authorization Basis Occurrence
Performance

20 Authorization Basis Pl
Control Chart
L8 / — | — (1/94 to 4/24/03)
b / /\ / = 139 total events severity
E . / /\ /\ / weighted 2, 3, or 4
é“f = / I \j,.\ I\’\k ‘” I l \ ' AI l / | / e Pre-Baseline: 11 events
5  Baseline: 118 events

* Review: 10 events

Sustained Performance
Review Period Trend
Over/Under Trend

Annualized Rate

— Performance Index (Pl) =Trend — Upper Control Limit (UCL) = Lower Control Limit (LCL) =PI Smoothing (6 point

Control Limit

BueenooO

OVERALL SCORE
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100%

90%

80%

70%

60%

50%

40%

30%

20%

10%

0%

TSR Violation

Baseline: 10/1/94 through 10/01/02 (Total 118 events; Yearly Avg 14.8)

O Review: 10/01/02 to 4/15/03 (Total 10 events; Yearly Avg 17.9)

AB Non-Compliance

Unreviewed Safety
Question

Unauthorized Work

Type Distribution of LANL Authorization
Basis Occurrences

Authorization Basis

Occurrences by Type
Baseline vs. Review

e TSR Violations
decrease from 47%
in baseline period to
10% of review period

e Emergence of AB
Non-compliance as
predominant type in
review period with
90% of total

A

» Los Alamos



Chart Tutorial

LANL TSR Violation Occurrence
Performance

20 TSR Violation Control Chart
Baseline Review (1/94 to 4/24/03)

L6 \ 67 total events severity
e /\ \ weighted 2 or 3. No high
N ' severity (level 4) events
: A |

//:7?% /\ [ M.ﬁl A / / \ , « Pre-Baseline: 38 events
| - |

» Baseline: 28 events

Bett
[ [
o N
—
b

Performance Index
Larger Numbers are Be

e
©

* Review: 1 events
Sustained Performance
Review Period Trend
Over/Under Trend
Annualized Rate

Control Limit
—— Performance Index (Pl) =Trend —— Upper Control Limit (UCL) =———Lower Control Limit (LCL) = Smoothed PI (6 point)

Heeeen

OVERALL SCORE

» Los Alamos



Chart Tutorial

LANL AB Non-Compliance
Occurrence Performance

AB Non-Compliance

Control Chart
Baseline RSy (1/94 to 4/24/03)

3.0

25

- » 36 total events severity
/ weighted 2, 3, or 4.

« Baseline: 27 events

\\]

//
N
N

* Review: 9 events

=
(%]
1
=
—
|1
[——
—
!
N

Performance Index

Larger Numbers are Bette

Sustained Performance
Review Period Trend
Over/Under Trend
Annualized Rate

Control Limit

Bunnmgan

OVERALL SCORE

—Performance Index (PI) ==—Mean — Upper Control Limit (UCL) = Lower Control Limit (LCL) = Smoothed PI (4 point)
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Type Distribution of LANL AB
Noncompliances

100%
AB Noncompliance

Occurrences by Type
Baseline vs. Review

90%
Baseline: 10/1/94 through 11/1/01 (Total 27 events; Yearly Avg 3.4)

80% O Review: 10/01/02 to 4/15/03 (Total 9 events; Yearly Avg 16.1)

e Administrative
Problem increases
from 44% of baseline
to almost 90% of
review period

70%
60%
50%

40%

e Safety Analysis
Problem remains
static at about 10%
of total

30%

20%

e Disappearance of
other AB types in
review period

A

» Los Alamos

10%

0%

Administrative Problem Inoperable Equipment Surveillance Problem Safety Analysis Problem



Direct Causes of LANL AB Non-
Compliances

30%

Direct Causes

25% Baseline and Review

CAUSE GROUPS
@ Personnel Error

[ Management Problem e Personnel Error and
o e Management
Problem are
predominant direct
causes of AB
Noncompliances—
about 40% for each
cause group
e Inadequate
procedures account

for the direct cause

15%

10%

5%

0%

> , & &
E A © EP £ e & of about 29% of
© 3§ R Ko & S <& S ;i
9 § & > & & 3 & s events
o & & & & ’a & yé‘ &
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A
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Compliances

40%

35%

CAUSE GROUPS
30% O Management Problem
[ Personnel Error

Il Equipment
25%

20%

15%

10%

5%

0%

Root Causes of LANL AB Non-

Root Causes
Baseline and Review

* Principal root
causes for AB Non-
Compliances involve
inadequate
procedures, planning
problems, and
personnel errors

» Los Alamos



Profile of Corrective Actions for LANL
AB Non-Compliances

60%

50%

40%

30%

20%

10%

0%

O Institution
O Facility
W | ocal
—_— = .
Elimination Substitution Engineering Administrative Performance  Uncertain Action
Controls Controls Surety

Corrective Actions
(10/97 to Present)

e Nearly 90% of the
corrective actions are
administrative in
nature—50% involve
new or modified
procedures with 39%
being “performance
surety” type actions
e Most actions at
facility level

e About 5% of actions
at institutional level

A
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LANL AB Non-Compliances

60%

50%

40% O Institution
O Facility
Local

30%

20%

10%

0% J
Modify Procedures & Policies Implement New Procedures & Postings, Labels, Signs, Tags

Policies

Administrative Control Actions for

Administrative

Control Actions
(10/97 to 4/24/03)

* 50% of the
administrative actions
involve implementing
new procedures and
policies

e About 81% of
actions at facility level
e 2% involve
institutional
administrative control
actions

A
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Performance Surety Actions for LANL

AB Non-Compliances

25%

20% +—

15% 1

10% +

5% +—

O Institution

O Facility
Local

]
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Performance Surety

Actions
(10/97 to 4/24/03)

* Nearly 85% of
performance surety
actions involve reactive,
one-time actions—
equipment reviews and
repairs, meetings, and
stand-alone training

e No institutional actions
for equipment or
document reviews

« No actions involving
active worker
performance monitoring

A
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| Property or Equipment Occurrences

FY2003
(6 month)

Alamos



Chart Tutorial

LANL Damaged or Counterfeit
Property Occurrence Performance

Damaged/Counterfeit
Property Pl Control Chart

Ee (1/94 to 4/24/03)
Baseline Review
28 » 52 total events severity
/\ weighted 2 or 4. No

=
©

e Baseline: 22 events

23 4 \ severity level 3 events.
: / \ A m/\ /\ A ~_ * Pre-Baseline: 24 events

Performance Index
Larger Numbers are Bett

'n
w

* Review: 6 events

Sustained Performance

Review Period Trend
Over/Under Trend
Annualized Rate

Control Limit

— Performance Index (Pl) =—Trend — Upper Control Limit (UCL) =——Lower Control Limit (LCL) =PI Smoothing (4 point

[JEmEEDO

OVERALL SCORE
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Type Distribution of LANL Damaged or
Counterfeit Property Occurrences

100%

Damaged or Counterfeit
Property Occurrences by

Type

OBaseline: 10/1/99 through 9/30/02 (Total 22 events; Yearly Avg 7.3) Baseline vs. Review

80%

60% OReview: 10/1/02 to 4/23/2003 (Total 6 events; Yearly Avg 10.7)
)

e Property Damage is
the predominant type—
over 90% in baseline to

40% 100% in review

« Review to focus on

20% Property Damage events

0%

Property Damage Counterfeit Equipment

» Los Alamos



Chart Tutorial

LANL Property Damage
Occurrence Performance

Property Damage Control

b Chart
\ Baseline Review (1/94 tO 4/24/03)

' \ - 38 total events severity
/\‘/ /\ /\ weighted 2 or 4
. A %
4l

* Pre-Baseline: 12 events

« Baseline: 20 events

\
4
=

* Review: 6 events

Sustained Performance

Performance Index
Larger Numbers are Bette

Review Period Trend
Over/Under Trend
Annualized Rate

Control Limit

— Performance Index (PI) = Trend —— Upper Control Limit (UCL) =——Lower Control Limit (LCL) =PI Smoothing (4 point

[JEmEEDO

OVERALL SCORE
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45%

40%

35%

30%

25%

20%

15%

10%

5%

0%

CAUSE GROUPS
[ Personnel Error
. Equipment
[ external
[0 Management Problem
Il Training

Direct Causes of LANL Property
Damage Occurrences

Direct Causes
Baseline vs. Review

e Personnel Error is
the primary direct
cause in baseline and
review periods

e Disappearance of
other causal groups
in review period—
Equipment Problem,
Management
Problem, and
Training

A

» Los Alamos



Root Causes of LANL Property
Damage Occurrences

45%

Root Causes
Baseline vs. Review

40%

[
35% CAUSE GROUPS

[ Management Problem b Prlmary rOOt
30% B Equipment . .
@ Personnel Error causes In baSE|Ine
25% | T period are
Inadequate

20% Procedures and

Equipment Problems
» Emergence of
Personnel Error as
predominant root
cause in review
0% period with 60% of

~ Q total

15%

10%

5%

7 A

» Los Alamos



Profile of Corrective Actions for LANL
Property Damage Occurrences

80%

70%

60%

50%

40%

30%

20%

10%

0%

Olnstitution

O Facility
Local

—

Elimination

Substitution
Controls

Engineering

Administrative
Controls

—

Performance
Surety

Uncertain Action

Corrective Actions
(10/99 to 4/24/03)

e More than 85% of
the corrective actions
are administrative in
nature—19% involve
new or modified
procedures with 68%
being “performance
surety” type actions
e About 20% of
actions at institutional
level
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Performance Surety Actions for LANL
Property Damage Occurrences

25%

20% +—

O Institution

15%
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Local
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Performance Surety

Actions
(10/99 to 4/24/03)

» About 80% of
performance surety
actions involve reactive,
one-time actions—single
training, immediate
equipment repairs,
meetings, disciplinary
actions, reviews, etc.

» No actions involving
worker performance
monitoring
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Environmental Protection

| Occurrences

FY2003
(6 month)

Alamos



Chart Tutorial

LANL Environmental Protection
Occurrence Performance

Environmental Protection Pl

2.5
4 _ Control Chart
Baseline Review (1 /9 4 to 4 /2 4 /03)
20 — 123 total events severity
/ weighted 2, 3, or 4
5215 . ‘ A I * Pre-Baseline: 97 events
s — A
g ‘ ‘ | * Baseline: 21 events
EE
H LJ I “ l h e Review: 5 events
ac

Sustained Performance

Review Period Trend
Over/Under Trend
Annualized Rate

Control Limit

Buinmgn

—— Performance Index (Pl) Trend — Upper Control Limit (UCL) = Lower Control Limit (LCL) = Smoothed PI (6 point

OVERALL SCORE
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Type Distribution of LANL
Environmental Protection Occurrences

45%

Environmental
Protection

35% Baseline: 10/1/99 through 9/30/02 (Total 21 events; Yearly Avg 7.0) OCCU rrences by Type
Baseline vs. Review

40%

O Review: 10/01/02 to 4/21/03 (Total 5 events; Yearly Avg 9)
30%
e Reduction in

predominant baseline
types Noncompliance
and Radioactive
Material Release for
review period

25%
20%
15%

10% e Increase in Sewage
Release, Hazardous

5%
Substance Release

0%
Non- Radioactive Sewage Enforcement Hazardous Petroleum General
Compliance Material Release Action Substance Release
Release Release

A
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Chart Tutorial

LANL Sewage Release
Occurrence Performance

Sewage Release Control

_— Chart
— (1/94 to 4/24/03)

4.0
Baseline Review
35 / 39 total events SeVerity

weighted 2. No severity
level 3 or 4 events.

4.5

3.0

« Pre-Baseline: 25 events

I
3

* Baseline: 12 events

o
=}

Performance Index
Larger Numbers are Better

* Review: 2 events

Sustained Performance
Review Period Trend
Over/Under Trend
Annualized Rate

Control Limit

—Performance Index (Pl) =Trend — Upper Control Limit (UCL) —Lower Control Limit (LCL) ——Smoothed PI (4 point)

B N NI

OVERALL SCORE
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45%

40%

35%

30%

25%

20%

15%

10%

5%

0%

Direct Causes of LANL Sewage
Release Occurrences

Direct Causes
CAUSE GROUPS Baseline and Review

W Equipment
[ Personnel Error

O Contaminant e Equipment Problem
[0 Management Problem identified as direct
cause in 38% of
sewage releases at
LANL

e Personnel Error
identified as direct
cause in 31% of
releases

Equipment/Material ~ Generic Human  Inattention to Detail ~Communication Contaminant Inadequate
Problem Error Error Procedure/Policy

A

» Los Alamos



Release Occurrences

25%

CAUSE GROUPS
[ Management Problem

20% B Equipment
[ Personnel Error
[J Contaminant

15%

10%

5%

0%

Root Causes of LANL Sewage

Root Causes
Baseline and Review

e Primary root
causes for sewage
releases are
Management
Problem and
Equipment
Problem—with 40%
and 31% of total,
respectively

» Los Alamos



50%

45%

40%

35%

30%

25%

20%

15%

10%

5%

0%

O Institution

O Facility
Local

Elimination Substitution

Engineering
Controls

Administrative
Controls

Performance
Surety

Uncertain Action

Profile of Corrective Actions for LANL
Sewage Release Occurrences

Corrective Actions
(10/99 to 4/24/03)

» Nearly 50% of
actions involve new
or modified
procedures or policies
e About 32% of
action involve
“performance surety”
type actions—
primarily localized
equipment repairs or
area or equipment
reviews

e About 37% of
actions targeted at
institutional level

A
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Chart Tutorial

LANL Environmental Non-Compliance
Occurrence Performance

Environmental Non-

Compliance Control Chart
Baseline _ Review (1/94 to 4/24/ 03)

2.0 /

25

» 37 total events severity
weighted 2, 3, or 4.

* Pre-Baseline: 19 events

N
>

are Better

‘ f * Baseline: 17 events

Performance Index

Larger Numbers
P
o

* Review: 1 event

Sustained Performance

Review Period Trend
Over/Under Trend
Annualized Rate

Control Limit

DEmBEm

— Performance Index (Pl) =Trend — Upper Control Limit (UCL) ——Lower Control Limit (LCL) ——Smoothed PI (4 point)

OVERALL SCORE
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| Fire Protection Occurrences
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(6 month)
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Chart Tutorial

LANL Fire Protection Occurrence
Performance

30 Fire Protection Pl Control

Chart
(1/94 to 4/24/03)

25

» 57 total events severity
weighted 2, 3, or 4

g
=)

e Baseline: 55 events

are Better

[=
o

* Review: 2 events

Sustained Performance

Performance Index

Larger Numbers

Review Period Trend
Over/Under Trend
Annualized Rate

Control Limit

Heeeem

— Performance Index (PI) =—Trend —Upper Control Limit (UCL) = Lower Control Limit (LCL) ——Smoothed PI (6 point)

OVERALL SCORE
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70%

60%

50%

40%

30%

20%

10%

0%

Fire Alarm System Problem

Baseline: 1/11/94 through 9/30/01 (Total 55 events; Yearly Avg 6.3)

O Review: 10/02/01 to 4/24/03 (Total 2 events; Yearly Avg 3.6)

Fire Suppression System Problem

Freeze Damage

Type Distribution of LANL Fire
Protection Occurrences

Fire Protection

Occurrences by Type
Baseline vs. Review

e Fire Alarm System
Problem predominant
type in baseline and
review periods

 Fire Suppression
System Problem
increases from 18%
to 50% in review (1
event)

A
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LANL Fire Alarm System
Occurrence Performance

3.0

Baseline Review

25

-
)
%\

Performance Index
Larger Numbers are Better
=
(5]

<l

— Performance Index (PI) =—Mean — Upper Control Limit (UCL) —Lower Control Limit (LCL) = Smoothed PI (4 point

Chart Tutorial

Fire Alarm System Control

Chart
(1/94 to 4/24/03)

» 36 total events severity
weighted 2, 3, or 4

* Pre-Baseline: 16 events

* Baseline: 19 events

* Review: 1 event

Sustained Performance
Review Period Trend
Over/Under Trend
Annualized Rate

Control Limit

Heeeen

OVERALL SCORE
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